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93-09610-999 General Description 

SECT!OH I 

GENERAI. DmCRWllOn mB AFPLICATIOM DATA 
1.1 GENERAL DESCHIFTION 

The Kennedy Model 9310/9660 Tape DriVG (F!g:ure 1-1} is rack mountable (9610) and 
desk-top (9660) automatic loadt taps dfive that includes an embedded Formatter capable 
of comrnunicalin'^ between an iiKlUE^lry standard interface bus and ANSI'-compatible PE 
1600 and 3200 CPi, NHZI 800 CP! and GCR 6250 CPI tapes, Tlie drive can operate in 
Streaming Mode at 100 ips or Start/Step Mode at 50 ips, and can read in either 
forward or reverse direction in all densities. 

1.1,1 HOST INTERFACE 

The 9610/9660 Drive has Industry Standard Interface for Formatted 1/2-uich Tape 
Drives. 

1.L2 MICROCOMPUTER BASED DESIGN 

The 9610/9660 uses two microprocessors; one in the Formatter, and one in the Drive 
Control Electronics^ 

d:lagnostics and fault IBOLATIOH 

The 9610/9S60 includes built-in diagnostics with front-panel eight-character LHD readout. 

® 



Item 
1 

2 
3 
4 
5 
6 




Panel Assembly 

Supply Arm Assy (bottom, hidden) 

Supply Hub Assembly 

Supply Reel Tape 

Magnetic Head Assembly (hidden) 

Take-up Arm Assembly (top) 



Item 

■7 
8 
9 

10 
11 



Spring, Extension 

Take-up Arm Limit Sensor PCBA 
Vacuum Hub Assembly 
Support Bar 
Slide Set 



Figm-e l-l- Model 9610/9660 AytfHoa.d Tepe Drive 
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03-09610-999 General Description 

Tabio 1-1, CperatiO£ial 35pce if ieatioaos (Con'dl^mecO 



Reinstruct Time 


Limits for 


Auto Speed Transition to 100 IPS: 






Operation 


Density 


Time 






Head 
Write 


800/1600/3200 
6250 

800/1600/3200 
G250 


2.8 ms 
1,5 ms 
2 A ms 
1*0 ms 






Reposition Time, 


Streaming 


Mode: 


Time 












ISO IPS 




Read 


800/1600/3200 
6250 




42*5 ms 
43,5 ms 




Write 


800/1600/3200 
6250 


35 


42c5 ms 
41.5 ms 




Data Transfer Kate: 




Rate (EB/SEC) 










Normal 


Maximum 




50 ips 




NRZI 800 
PE 1600 
DDPE 3200 
GCR 6250 


40 
SO 
160 
312.5 


48 
96 
192 
375 




100 ips 




KKZI 800 
PE 1600 
DDPE 3200 
GCH 6250 


80 
160 
320 
625 


96 
192 
384 
760 




POWEE ESQFIREMENTS 


Input Voltage 




100, 120, 220, 240 VAC 
50 or 60 Hz +/"2 Hz 


+15^ "10^ 




Input current. 




120 VAC 
3.0 amps 


220 VAC 

1,5 amps 






Power: 
Nominal 
Peak 




300 watts 
400 watts 


300 watfs 
400 watts 






Fuse (SLO-BLO) 




6 amp at 110/120 3 amp at 


220/240 VAC 




Heat Dissipation 




1025 


BTU/hr 
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Table 1*~2, T;:sp© Keel Capaeitaes 



Reel SizQ 


Tape Thickness 


1,9 mil 




1.3 mU 


Blocks 




6 


7 












J. 


o 

o 


6 


10 


15 


512 


MP7T 


1 c: 





Q 
U 


J. ( 


ji 


/vA 








1 1 


r> '! 

/jX 




on. 




2 


6 


i 9 










1 


4 


8 


15 


22 


.512.. 


XTEt 




i) 


iO 


o Lr 




OR" 


\mjDyiQS} 


3»5 


11 


1 






QU 

oi\ 






JLZ 












2.5 


3 


ID 


OU 




01/ 


DDPE 


5 


15 


30 


60 


90 


2K 


(MBytes) 


V 


21 


41 


82 


120 


8K 




8 


23 


45 


90 


134 


64K 




3*2 


10 


19 


37 


56 


512 


GCR 


8 


23 


46 


91 


136 


2K 


(MByte;^) 


12 


37 


73 


145 


218 


8K 




15 


44 


88 


175 


262 


64K 



1,2.2 PBYSICALA^^NVIRONMENTAL BPEC33?ICATiONS (Table 1-3} 

Tsiible l-'B^ PhysieEl/Sni^onmentai ^eeifieations 



PHYSICAL SPECIFICATIOHS 



Dimensions: 




Height 


8,75 inches (22.23 cm) 


Width 


17.00 inches (43*18 cm) 


Depth: From Mounting Surface 


2.00 inches (55.88 cm) 


Depth: Overall 


24.50 inches (62.23 cm) 


Mounting Slide Mount in standard 


19-ineh RETMA Rack 


Weight: 


9610 (with SHdes) 9660 


No Packing Material 


110 lbs (49,5 Kgm) 122 lbs. (54,9 Kgm) 


With Packing Material 


135 lbs (60-75 Kgm) 152 lbs (68,4 Kgm) 


ENVIRONMENTAL SPECMCATIOKS 



Temperature operating 
Temperature, non-operating 
Humidity, (with wet bulb) 

Altitude, operating 
Altitude, shipping 



60° to 90° F (15,6^ to 32,2^ C) 
"40^ to +122^ F{"40O to -^50^ C) 
Operating (-^78^ max) Storage (+83^ max) 
20 to 80%5 to 90^ 

-•1300 to 10,000 ft. (-400 to 3000 meters) 
-1300 to 50j000 ft. (-400 to 15000 meters) 
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General Description 



L3 m'rEK3?ACH E^PECIPICATJOilS 
GENERAL 

This section describes the signal requirements and characteristics of the intei^faee 
between the tape drive and the controller* The connectors and cable requirements are 
deseribedy as well as the actual lines and the commands derived from the lines. The 
interfece lines are stimmarized in Tablas 1-4A and 1-4B while the command vStmcturo 
is suminariaed in Table l--5„ 



1,3,2 itITEEFACK CONNECTOHS 

The interface connectors on the Model 9610/9S60 are designed for standard fifty line, 
shielded cables. For each active connector pin there is an associated ground pin. The 
mating interface connectors are tv/o 50-pin card edge connectors* 

L3,3 mTERFACB SIGNAL CHAIIACTERISTICS 

Signals from the controller to the Model 9610/9660 must conform to the following 
specifications: 



Levels: 1 ^ Lov^ - True = OV (-fO// Vdc) 

CI = High - False =^ -m (-H/-0.5 Vdc) 

Pulses: 1 = Low = True = OV (-hO.7 Vdo} 

High = False = ^•3V (-f/"0.5 Vdc) 



HOTEs 

Total edge transmission 
Delay =<200 nanosec over 
a 20 ft cable (6 meters)* 



All output signals from the Model 9610/9660 ai*e driven by open collector type line 
drivers capable of sinking up to 36 m A (25 standard unit loads) in the low true state* 
Open lines will result in false signal levels. 



lc3,4 MTORFACE CABLES 

Per FCC and ESD specs, interface cables should be braided and shielded with maximum 
allowable length of 20 feet* 

1*3.5 RECEIVER/DRIVEa CONFIGURATION AHD GEMINATION 

The input lines to the transport are terminated with a 220 ohm resistor to plus five 
volts, and a 330 ohm resistor to ground (Figure 1-2). All input circuits have low level 
input voltage of 0.7 V maximum and a high level input voltage of 2,0 V minimum. The 
input receivers are all 74LS type circuits » 

All output lines must be terminated at the far end of the daisy chained cable with a 
220 ohm resistor to plus five volts and a 330 ohm resistor to ground* Output circuits 
are 7438 open collector drivers as shown in Figure l-2« 



+ 5V 




7400 

33.0? OFS EQUJV 

TAPE CONTROL UNIT 



TTL 7400 

OR EOUJV 



OREOLIiV 



Figure h'2, Receiver/Ddver Interface Confimiration 
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DAISY CHAMIHG 



General Description 



The 961U/fl660 transport may be configured to allow operation of up to eight transports 
with a single controller as shown in Figure 



PI 



P2 




7^ 



S6 10/9660 
ADDRESS 



^ 9Q1Q/9660 

"^^^^ ADDRESS 1 



1= 



G310/S060 
ADDRESS 3 



9610/0660 
ADDRESS 3 



2Z 



I 



9810/9660 
ADDRESS 4 



9610/9660 



2ZZ:^ ADDRESS S 



8610/9660 



ZZZ^ ADDRESS 6 



A I 9G10/9660 
-£ZZZ2Z^ ADDHHSS 7 



Figure Daisy Chaiiiing 
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The follov/ing sections tabulate and describe Host/Driva interface signaJ.3. Input Signals 
(IN) are Signals from the Host; Output Signals (OUT) are Signals to the Host. Ttibles 
1-4A aiid i-4B list Host-to-Drive I/O SignaJ^, Connector Signal/Fin assignments include 
Si{?;nal and Ground Pins and related Signal MnGmonic- 



Table i-4A<. T>nw latcrfaee Summai'^a Comieeto? P*-2 



Pin Sig/Grd Mnemonic Signal Name In/Out 



P2--1/5 RP Head Data P Out 

P2-2/5 ' RO Head Data Out 

P2-3/5 Rl Read Data 1 Out 

P 2-4/5 LDP Load Point Out 

P2-6/5 R4 Read Data 4 Out 

P2~8/7 R7 Read Data T Out 

P2-10/9 R6 Read Data 5 Out 

P2-12/11 HER Hard Error Out 

P2-14/13 FMK File Mark Out 

P 2-16/15 ID/CCG ■ ID Burst/ Check Char Gate Out 

P2*'18/17 FEN Formatter Enable In 

P 2-2 0/19 R5 Read Data 5 Out 

P2-22/21 EOT End of Tape Out 

P 2-2 4/2 3 0]?L Off LLne ' In 

P 2-23/25 DENl Density 1 Out 

P 2-28/27 RDY Ready Out 

P2-30/29 RWG Rewinding Out 

P2-32/31 FPT l^ile Protect Out 

P2'-34/33 RSTR Read Strobe Out 

P 2-36/35 WSTR Write Strobe Out 

P 2-3 8/ 3 7 DBY Data Busy Out 

P2-40/39 SPD Speed Out 

P.2-42/41 CER Correeted Error Out 

P 2-44/43 ONL On Line Out 

P2-46/45 TADl Transport Address 1 In 

P 2-48/47 ^ PAD Formatter Address In 

P 2-5 0/49 HSP High Speed In 
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Tsble l"4Bo Bnve InteHa^^Q BmimBxf^ ConiKjetosr PI 



Pin SiWGrd 


M nemonic 


Signsil Name 


In/Out 


P 1-3/1 


FBY 


Formatter Busy 


Out 


P 1-4/3 


LV/D 


L/ist W ord 


In 


P 1-6/5 


W4 


Write Dfitf 4 


la 


P 1-8/7 


GO 


Tyt i ti fit CoiTt find 


In 


Pl-lD/9 


WO 


Write Data 


In 


P 1-12/11 


Wl 


V/rite Data 1 


In 


Pl-14/13 


DENO 


n^inclfv 


Out 


P 1-1 6/ 15 


LOXj 




In 


Pl-18/17 


REV 




In 


P 1-20/19 


REW 


R rewind 


In 


Pl~22/21 


WP 


Write Data P 


In 


P 1-2 4/23 


W 7 


V/rite Data 7 


In 


Pl-26/25 


W3 


Write Dat9 3 


Txi 


P 1-2 8/2 7 ' 


W6 


Write Data 6 


In 


Pl-30/29 


W2 


Write Data 2 


In 


P 1-32/31 


V/5 


Write Data ^5 


In 


P 1-34/33 


WRT 


Write/Read 


In 


P1--36/35 


LGP 


Long Gap 


In 


P 1-3 8/3 7 


EDT 


Edit 


In 


P 1-40/39 


EES 


Erase 


In 


P 1-43/41 


WFM 


Write File Mark 


■In 


P 1-44/43 


Reserved . 






P 1-46/45 


TADO 


Transport Address 


In 


P 1-48/47 


R2 


Read Data 2 


Out 


P 1-50/49 


R3 


Read Data 3 


Out 



1.4.1 mTSRFACE INPUT SIGNALS (from Eost to IMve) 
1.4.1.1 ADDRESS, PORMATTER ADDRESS 

TADO, TADl, FAD Level 



P2-48, Pl~48j P2-''46 



The states of these lines determine which of tip to eight tape drives are selected by 
the controUer* The following list defines the tape drives addresses produced as a result 
of the various TADO, TADl, FAD. 



FAD 


TADO 


TADX 


ADDRESS 











SLTO 








1 


SLTl 





1 





SLT2 





1 


1 


SLT3 


1 








SLT4 


1 





1 


SLT5 


1 


■ 1 





SLT6 


1 


1 


1 


SLT7 
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IA*U2 mmATR CDDJlMAlJD - GO 

GO 



Pulss 
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Pl-3 



A pulse which initiates any command specified by the command lines described in the 
following paragraphs. Information on the command lines is copied into the unit on the 
trailing edge of the GO pulse. At the end of the reinstruct window Ln streaming writo 
oommands only, it is possibles for the Host to extend the reinstruct window by 
asserting and holding the GO pulse in a true state. The unit will continue to stream 
for up to one inch waiting for the trailing edge of the GO pulse as the Host returns 
GO to the faLse state. If one inch is exceeded and the GO pulse has' yet to bQ 
denied, the unit shall enter a reposition cycle* This feature in effect creates extended 
gaps. 



REV 

Command line refer to Table 1-5, 

l.':U1.4 WRITS 

WKT 

Command line refer to Table 1--5. 

iA,i.5 vmrrE file mark 

Command line refer to Table 1™5* 

1.4,1.6 EDIT 

EDT 

Command line refer to Table 1-5. 

1.4a,7 EKASH 

ERS 

Command line refer to Table 1-5, 

l-4a,8 HIGH S1?BED 

HSP 



Level 



Level 



Level 



Level 



Level 



Level 



Pl-13 



Pi-34 



P 1-42 



Pl-38 



Pl-40 



P2-50 



When true, this signal causes the selected onHline unit to operate in the high spe«d 
mode (100 ips). 
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LONG GAP 

LGP Level Pl-36 

V/hen tnyQ during a Write ^tode, this level causes the generation of a longer 
Interrccord Gap (Grascd area on tape) (selected in the Set Up Options - Section IV) to 
allovj ample rei.ustruct periods as required for Host system latencies* Long Gap Time is 
limited by its setting in Set Up Options, but terminates automatically ii a Write 
Command is received before the selected limit* 

REW Pulse Pl-20 

A pulse which causes the selected transport to rewind to load point* This pulse does 
not cause the formatter to go busy* The Ready status will remain false during rewind, 
III daisy chained systems, the rewind pulse can be issued to one or more of the units 
in the chaiii whiJe allowing data transfer operations to occur on any other unit in the 
chain. 

OFF LINE/OTLOAD 

OVL Pulse P2-24 

This pulse causes the transport to go off line immediately, then revnnd to load point 
and uiiload the tape* 

1AAA2 LAST WOEB 

LWD Level PI-4 

When this level is true during a write or variable erase command, it indioates that the 
next character to be strobed into the formatter is the last character of the record, 
LWD should go true when the last data character is placed on the interface lines* 

FORMATIVE EKABLE 

FEN Level P2-18 

When false this level causes all units in a daisy chain configuration to revert to the 
quiescent state. This line may be used to disable the units if controller power is lost 
or to clear unit logic when illegal commands or unusual conditions occur. Vvhen denied 
during comm^and execution^ the unit will abort the command in an orderly fashion and 
stop motion. The unit Set Up Options (Section ?) allows the polarity of this level to 
be selected* 

1.4.1.14 WEim DATA LINES 

WP, W0"W7 Level 

These 3 lines transmit write data from the controller to the formatter. The 8 data 
bits appearing on WO-WY are written onto the corresponding channels on tape; W7 
corresponds to the least significant bit of the character. Line WF is optional and is 
utilized only if it is required to cheGl< the parity bit generated by the customer. The 
formatter generates odd parity internally on the basis of data contained on W0-W7* 



■t in 
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General Description 



The first character of a record should be available on these lines within one character 
period after DBY goes true and remain until the ivsil'm^ <:;dga of the first WSTR is 
issued by the unit* The next character of information must than be placed on these 
lines within one half of a character period- Subsequent characters of a record are 
processed in this manner until LV/D is set true by the controller v/hen the last 
character is transmitted. 



. mp-QT ANSI CHANH E.I. ANSI 'TEACK 

WO 7 

Wl - 1 6 

W2 2 5 

W 3 3 3 

W4 4 9 

W5 5 1 

WG 6 8 

7 2 

WP P 4 



1,4.1,15 LOAD ON LmE 

LOL Pulse Pl-lS 

If tape is not loaded, the selected unit v/ill execute a load sequence* Upon completion 
of the load sequence, the unit wOl go online. If tape is loaded and the selected unit 
is not oioline, it will go online. 

MTERVACE OUTPUTS To Hcr^t) 

FORMATTER BUSY 

FBY Level Pl-2 

This level ^oes true on the trailing edge of GO when a command is issued by the 
controller, FBY will remain true until tape motion ceases or optionally until DBY goes 
false on 100 ips commands* The unit Set Up options (Section IV) allow selection of the 
cancellation point for FBY, 

1-4,2.2 DATA BUSY 

DBY Level P2-38 

This level goes true during the active execution of all commands initiated by GO, A 
new command may be issued after DBY goes false* 

1.^.2,3 HARD ERROR (AH DENSTTIHS) 

HER Pulso P2-12 

'Yhen true, this pulse indicates one or more of the following error conditions has 
occurred. The following list summarises the errors for all foixr densities. 
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NOTES The I-IER may be reported as a vbbI time piilse for each error condition as it 
occurs? or the occurrence of at least one HEU or CER within the blook can be 
captured by the Host before the foiling edge of DBY at the end of the data block. 





Longitudiiial parity error* 




b. 


liTipropGr record format. 






CROC parity error* 






VerticQl pmnty error on a data chai^acter. 






Host write parity error (optional)- 




f. 


No file mark detected in Read After Write mode 


when executing a Write File 




M,ark command. 




^- 


If a ^ap of 2S feet is detected while executing a 
Search File Mark command (optional). 


Kead Block, Space Block- or 




Read after Write compare error. 






Excessive skew. 




u 


Postamble error. 






Multiple channel error « 




h 


cue error* 






ACRC error* 





ju Simultaneous dropouts in two or more tracks during- a write operation, 
0* Simultaneous dropouts in three or more tracks during a read operation* 

1.4.2.4 CORRKCTHD EHEOR (FB, DDPK Uom) 

CER Pialse P2-42 

This pulse indicates that a single -track dropout has been detected during read or write 
and the unit will perform a vertical parity correction* 

1.4.2.5 CORRECTED ERROS (GCR) 

CER Pulse P2-42 

This pulse indicates the following; 

a) A single or dual track dropout has been detected and the drive performs an 

error correction in a Read operation, 

b) A £3ingle track dropout has been detected and the drive performs an error 

correction in a Read after Write operation* 
Note; Corrected error reporting can be disabled in GCR mode as one of the Set 
Up. Options (Section IV), 

lc4c2,G CHECK CHAKACl'SIl GATE (MEZI MODE ONLY) 

ID/CCG . Level P2-16 

This level is set true by the unit when the read information being transmitted to the 
controller is the cyclic redundancy check character (CRCC) or the longitudinal 
redundancy check character (LRCC) of the data block. When data characters are 
transmitted^ CCG goes false* Data and Check information can be distin^ished by 
gating Read Strobe with CCG or its inverse. After leaving load point this line should 
only be used during NRZI mode. 

NOTE: CCG and the Head Strobes (RSTR) for the check characters can be disabled 
as one of the Set Up Options (Section IV), 
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1,4.2.7 IDENTIFICATIOH BOT.^T (FE, I3DFE, GCH MODE) 

ID/CCG ^ev^i P^-IQ 

Ti:e level identifiey that am ID burst is boing detected for PE, DDPE, or GCR. 
U4.2„8 FILH MARK 

FMK Pi^ilse P2-14 

File mark is pulsed when a file mark is detected on the tape during a read operation 
or during a write file mark operation* The FMK line v/ill be pulsed after a eomplete 
file mark has been read, V/hen reading NKZI file marks? read strobes are issued to the 
interface* 

WBJTE STROBK 

WSTR Pulse P2-36 

This line pulses each time a data character is written onto tape* WSTK samples the 
v^rite data lines WP, W0-W7 from the Host and copies this information character by 
character into the unites v/rite logic* The first character shoiild be available prior to 
the first v/rite strobe pulse and siicceeding characters should be set up within half a 
character period after the trailing edge of each write strobe pulse- The v/rite strobe is 
also active during variable length erase command; hov/evsr, no data win be written to 
tape. 

1.4o2„10 EEAD STROBE 

RSTK Pulse P2-34 

This line consists of a pulse for each character of read information allowing the 
transmission of data to the host. This signal should be used to sample the read data 
lines RP, R0-R7, 

In a NRZI Read operation the transmission of CEC and LRC data characters will be 
flagged by the check character gate (CCG) signal as described previously under Check 
Character Gate- 

1*4.2,11 READ DATA JMES 

HP, R0-R7 ^ Levels 

These lines transmit the read data for all four densities. Each character read from 
tape is made available by parallel sampling the read lines using the Read Strobe. 
The data remains on the read lines for a full character period. 

1.4,2.12 READY 

HDY Level P2-28 

RE)Y is true (low) only when the transport is ready to receive external commands; the 
following conditions must exist: 

a. All interlocks are made. 

b. Initial load or rewind sequence is complete* 

c. Transport is on-line. 

d. Transport is not rewinding. 
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ON LIHE 

ONL Level P2--44 

When ONL is true (low), the transport is under host or remote controL ONL false 
(bifjh) indicates tho transport Is under local ccutroL 

RWG ' Level - P2-3Q 

RWG is tnie (lov/) when the transport is engaged in a rewind operation or returning to 
the load point at the end of the rewind operation* 

lA.2Ary mS PROTECT 

FPT Level P2-32 

FPT is tniG (low) when a reel of tape without a write--snabie ring is mounted on the 
transport supply hub* 

1,4.55,1^5 LOAD POINT 

LDP Level P2-4 

LDP is true (low) v/hen the load point marker is under the BOT sensor and the 
transport is not rewinding. After receipt of a motion command the signal will remain 
true until the load point marker leaves the BOT sensor area, 

1.4.2ol7 mi> OF TAPIS 

EOT Level P2-22 

EOT is true (low) when the EOT mai'ker is detected in the forv/ard direction, EOT 
goes false (high) when the EOT marker is detected in reverse (KEWIl^D), 

1-4«2,1S DSHSTTY 

DEKQ, DBNl Level Pl-14, P2-26 

Binary-<;oded signals that indicate the current density of the Drive. Two coding schemes 
are available. These schemes are: 

DENS OUT DENS OUT 

NRZ ONLY CODED 



DENSITY DEN 1 DE N Q DEN 1 DEN 

800 10 11 

1600 1 

3200 10 

6250 

The coding scheme used can be selected as one of the Set Up Options (Section IV). 
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Level 



P2-40 
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SPD 

^TD true (low) indicates the selected transport is in the higli speed (100 ips) streaming 
mode, A falsa level Indicates low spee^l (50 ips). 

COMMAND EXECTJTION 

Tlie following section describes the appropriate combinations of signal lines required to 
achieve CotrTmand Execution followed by a description of the responses of the Model 
9610/9G60, Command eonfignration for the Model 9610/9660 is shovjn in Table 
Write and read mterfaee timing diagrams for each density at the two tape speeds are 
shown in Figures 1-4 through 1-19* 

Table 1-5^ Gommand Coofigiiratio^^ 



COMMAND . REV 


WRT 


WFM 


EDT 


ERS 


READ FOKWARD 











Q 


READ REVl^RSE 1 














READ REVERSE EDIT 1 








1 





WRITE 


1 











WRITE EDIT 


1 





I 





WRITE FILE MARK 


1 


1 








ERASE VARIABLE LENGTH 


1 








1 


ERASE FIXED LENGTH 


1 


1 





1 


DATA SECURITY ERASE 


1 


1 


1 


1 


SPACE FORWARD 











1 


SPACE REVERSE 1 











1 


FILE SEARCH FORWARD 





1 








FILE SEARCH REVERSE 1 





1 








FILE SEARCH FORWARD 





1 





1 


(IGNORE DATA) 










FILE SIiARCH REVERSE " 1 





1 





1 


(IGNORE DATA) 










SELECT 800 CP I 


1 


1 


1 





SELECT 1600 CPi 





1 


1 


1 


SELECT 3200 CPI 1 





1 


1 


1 


SELECT 6250 CPI 1 


1 












1*4*3.1 READ FOEWAKD 

On receipt of the Read Forward eommand loaded into the unit with the GO pulse, the 
FBY signal goes true and the unit begins to accelerate the tape up to nominal 
velocity. When the tape is up to speed and the data block to be read is detected, 
DBY shall go ti*ue. Read Strobes (RSTR) accompany the decoded data. DBY will go 
fal^e after the complete block has been read indicating readiness of the unit to accept 
a new command* If no command is received, the unit will either stop in the gap in SO 
ips operation or enter a reposition operation in 100 ips operation and FBY will go 
false. 
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104.3.2 HEAD IlEVEESS 

This command is similar to a read forward command except that the tape motion is in 
the reverse direction- 

On receipt of the Write command loaded into the unit with the GO puiso^ the FBY* 
signal goes true and the unit begins to accelerate the tape up to nominal velocity. 
When the tape is up to speed and the data block is ready to be written, DBY shall go 
true. Write Strobes (WSTH) are transmitted to the Host by the unit and the Host 
presents each data byte to be v^ritten. When LWD is received by the unit from the 
Host, the unit v;iU finish readinof the block, error status shall be made available to the 
Host and then the unit shall force DBY false indicating the end of the block just 
written, FBY will remain tnie if a nsv/ command in the same direction is received 
within the command reinstruct period. If no command is received, the unit will either 
stop in the gap in 30 ips operation or enter a reposition operation in all 100 ips or 30 
ips GCR write operation and FBY will go false. 

1.4,3,4 READ REVSESS EDIT 

The Read Reverse Edit command besides providing data establishes the correct position 
of the tape relative to the magnetic head prior to the Host executing a V/rite Edit 
command* 

The Write Edit command must be preceded by a Read Reverse Edit command* The 
Write Edit command allows a blcek of tlia same length to be written over an already 
existing data block on the tape. 

1.4.3.6 WRITE FEiE MABK 

This command invokes the writing of a file mark in the density selected* 

1.4.3.7 F][XED LENGTH EKASE 

This command invokes a 3.5 inch length of tape to be erased. This command is always 
executed in the forward direction of tape motion^ 

1.4.3.3 DATA SECUMTY miASE 

This command invokes tape to be erased from the present tape position to a point 3 
feet past End of Tape. 

1.4o3oS SPACE FORWARD AI^D SI? AGE REVERSE 

These commands ere similar to a Read Forward or Read Reverse command, except 
that no read strobes are returned to the Host and no error checking is performed* 
However, the unit v/ill check and report if the record is a file mark. 
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1.4.3-10 FILE MAUK SEMICE POEWAKD/REVERSE 

A file mark search forv/ard command causes the unit to execute a series of read 
forward commands, and t:Iie reverse command, a series of read revervSe commands 
searching for a file moxk. Forward or reverse search is terminated by the presence of 
a file mark J 25 feet of blank tape, or BOT in reverse search. In the EOT region a 
gap of 5 feet results in a search termination. If the first block encountered is not a 
file mark and the command was issued at 50 ips, the unit v;iil jump to 100 ips if 
autospeed is a selected option, 

1,4.3.11 ERASE VAMABLE 

This command causes the unit to execute a dummy v/rite, erasing tape until Last Word 

(LWD) is issued by the Host. WSTR's are transmitted to the Host during the execution 
of this command, 

1,4.3-12 DEHSnrY SELECT 

The Density Select Command foi^es the unit to vmto tapes in the density specified. 
This Command is effective only when the unit is on line, selected, the tape is at 
BOT, and the unit has been placed in a remote density mode (the remote density LED 
is ON). However, if the unit performs a read from BOT of the tape, the unit will 
automatically read tape at the density of the tape* 

1.5 HOSfr INTEEFACE TMmG 

The following Figures 1-4 thru 1-19 illustrate Host Interface Timinjy. 
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lOOips lOOips" 50ip3 SOips 

Ti me Start/Stop On the Fly Start/Stop On the Fly 

Tl <18.0 mS <40 mS <3,0 mS <5.0 mS 

T2 >240 US >240 uS >500 uS >500 u3 

T3 1.0 uS 1.0 US 1.0 uS I.O uS 

T4 >500 nS >500 nS >500 nS >500 nS 

T5 >250 nS >250 nS >250 nS >250 riS 



Figure 1-L NEZI Write Data 
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GO 



DBY 



WSTR 




WP WO-7 



urn 



{ r 



Time 
Tl 
T2 
T3 
T4 
T5 



lOOtps 
Start/Stop 

<18.0 mS 

>350 uS 

1.0 US 

>500 nS 

>250 nS 



lOOips 
On the Fly 

<4,0 mS 

>350 us 

i.O US 

>500 nS 

>250 nS 



50ips 
Start/Stoi 



<8.0 mS 
>750 uS 
1.0 uS 
>500 nS 
>250 nS 



SOips 
On the Fly 

<5,Q mS 

>V50 us 

1.0 US 

>500 nS 
>250 nS 



Figure 1-5, PE Write Data 
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Time 


lOOips 
Start/Stop 


lOOips 
On the Fly 


50ips 
Start/Stop 


SOips 
On the Fly 


Tl 


<ia.o mS 


<4.0 mS 


<3,0 mS 


<5.0 mS 


T2 


>3G0 uS 


>300 US 


>600 uS 


>600 uS 


T3 


1.0 US 


IcO uS 


1.0 US 


1.0 uS 


T4 


>500 nS 


>5Q0 nS 


>500 nS 


>500 nS 


T5 


>250 nS 


>250 nS 


>250 nS 


>2G0 nS 



^igiu'e DDP]5 V/rite Data 



-t nn 
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GO 



DBY 



WSTR 



J 



T2 



.< — T3 



T4 > 



WP WO-7 



X 



T5 

ZZX. ZXI 



Time 


10 Dips 
Start/Stop 


lOOips 
On the Fly 


5 Dips 
Start/Stop 


50ips 
On the Fly 


Tl 


<13.0 mS 


<2.0 mS 


<1S.0 mS 


<3.0 mS 


T2 


>iOO iiS 


>100 US 


>I50 uS 


>150 US 


T3 


530 nS 


530 nS 


1,0 US 


1.0 US 


T4 


>500 nS 


>500 nS 


>50a nS 


>500 nS 


T5 


>250 nS 


>2J50 nS 


>250 nS 


>250 nS 



F'mve 1-7- OCR V/rite Data 
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GO 



RSTR 





RP RO-7 



Lr"U"riJ — U LIT 



CCG 



T5 



Time 


lOOips 
Start/Stop 


looips 

On the Fly 


50ips 
Start/Stop 


5 Dips 
On the Fly 


Tl 


<18.0 mS 


<4,0 mS 


<3.0 mS 


<5.0 mS 


T2 


>2,5 uS 


>2.5 US 


>2,5 uS 


>2.5 uS 


T3 


>250 nS 


>250 nS 


>250 nS 


>250 nS 


T4 


2.36 uS 


2.36 uS 


2,36 US 


2.36 US 


T5 


>2.5 US 


>2.5 US 


>2.5 uS 


>2.5 uS 


T6 * 


70.5 US 


70.5 US 


67,3 uS 


67.3 uS 



* Nominal values 

Fi^jETO 1-3, mvil Read Foi-vmrd 
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General Description 



GO 



FBY 



DBY 



RSTR 



RP RO^ 




nzxzzxzzxizxz: 



Time 


10 Dips 
Start/Stop 


lOOips 
On the Fly 


SOips 
Start/Stop 


oOips 
On the Fly 


Tl 


<18.0 mS 


<4.0 mS 


<8.0 mS 


<!5.0 mS 


T2 


>1.0 US 


>1.0 us 


>1.0 US 


>1.0 uS 


T3 


^ >250 nS 


>250 nS 


>250 nS 


>250 nS 


T4 


670 nS 


670 nS 


670 nS 


670 nS 



Figiii'c 1-9. PH Read Forward 
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Time r 
Tl 

T3 
T4 



lOOips 
Start/Stop 

<18.0 mS 

>1.7 uS 

>250 nS 

670 nS 



lOOips 
On the Fly 

<4.0 mS 

>1.7 US 

>250 nS 

670 nS 



50ips 
Start/Stop 

<S.O mS 

>1.0 uS 

>250 nS 

670 nS 



SOips 
Oq the Fly 

<5.0 mS 

>1.0 US 

>250 nS 

670 nS 



Vigure 1-10- DDPE Read Forv/ard 
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Time 


lOOips 
start/Stop 


lOOips 
On the Fly 


SOlps 
Start/Stop 


50ips 
On the Fly 


Tl 


<18,0 mS 


<2,0 mS 


<I6.0 mS 


<3.0 mS 


T2 


>500 nS 


>500 nS 


>1.0 US 


>1.0 uS 


T3 


" >250 nS 


>250 nS 


>250 nS 


>250 nS 


T4 


340 nS 


340 nS 


T30 nS 


730 nS 



mgure 1-11. GCR Read Forward 
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Time 


lOOips 
Start/Stop 


lOOips 
On the Fly 


SOips 
Start/Stop 


SOips 
On the" Fly 


Tl 


<54.0 mS 


<40.0 mS 


<80.0 mS 


<80.0 mS 


T2 * 


1.3 mS 


1*3 mS 


' 3.S mS 


3.6 mS 


T3 


4.15 uS 


4.15 uS 


4.15 US 


4.15 US 


T4 * 


53.0 US 


53,0 uS 


53,0 uS 


53,0 uS 



* Nominal Values 



ingure 1-12* NRZI V/rite File Mark 
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lOOips 


lOOips 


5 Dips 


50ips 


Time 


Start/Stop 


On the Fly 


Start/Stop 


On the Fly 


Tl 


<540 mS 


<40,0 mS 


<80.0 mS 


<80.0 mS 


T2 


1.3 mS 


1.8 mS 


3.6 mS 


73.6 mS 


T3 


3*2 US 


3.2 US 


6.3 uS 


6.3 U3 


T4 


* 220 uS . 


220 us 


220 US 


220 uS 




* Nominal Values 












1-13. PE Write 


rile Mai'k 





09610-9^^ Installation/Operation 
ST^CnOH n - mSTALLATION AMD OFEIlAimi 

/ ■ n describes unpacking, mspeeting, installing, cobiing, adjusting, and operating the 
Si 9S10/9660 Tape Drive. 

The Model 9610 Tape Drive weighs 110 poundB, Use safe liftiBiif praetiea^ 
to remove the drive from the container* 

T^e Model 9610 end 9660 Tape Drives are shipped cushioned by polyethylene foam 
upports in a heavy-weight cardboard container. Place the shipping container on a" flat, 
horisontfilt dry, non-slip surface* Carefully cut the binding straps, and remove the top 
lid. Remove the cardboard sides of the shipping container- The Drive can now bo 
conveniently lifted from the shipping container. Set the Drive on a flat, horizontal 
b-urface. Save the foUowing itemss Slide Rails, AC Power Cord, 220/240-voit Fuse Kit» 
Hardware {tv/o Sliipping Retainer Brackets, Raeit-Lateh Angle Bracket, screws, etc.) and 
9G10/9660 Manual. Retain the shipping container, polyethylene wrap, and foam supports 
for possible future shipment* 

Tope Drives shipped in racks may be held in place by the two Sliipping Retainer 
Brackets mentioned above (Figure ^-l)* These Brackets should be removed after the 
Uuck is put in its final location at the installation site, and the Rack-Latch Angle 
Bracket {also mentioned above) must be installed m place of the left Retainer Bracket. 
Tliis Bracket comprises the Catch (Figure 2-1) for the Retainer Latch located just 
inside the Front PaneL 

Inspect the drive for shipping damage such as scratches, dents, or cracks in the frame. 
On the Dust Cover (top of Drive), turn the two holding screws l/4th turn 
counterclockwise and open the dust cover. With the Cover Support Bar (Figure 2-2), 
latch the Dust Cover in Maintenance Position, Check for loose or missing parts, and 
foreign material* Open the Tape Path Cover and verify that all pai'ts/areas of the tape 
path are clean* Remove the PCBA Cover and verify that aU PC Boards (Figure 2-4) 
nre seated properly* Reinstall PCBA Cover. 

2.3 CABLHIG AHD DAISY CHAEWG REQUIREMEHTS 

Be user must provide Host-tO'-Drive interconnect cables. Up to eight Drives can be 
f^^isy chained, but combined cable length must not exceed 20 feet. Terminators U3, U4, 
*^nd Ull must be removed from aJl Drive Formatter Boards except from the last 
Formatter Board on the daisy chain. To remove the Terminators: 

Remove Top Cover at rear top of the Drive* 

As applicable, disconnect tv/o cables from the Formatter Board (Figure 2-4). 
^» Grasp the PCB Ejectors firmly^ and puIL Ejectors toward the side of the unit. 
Board should pop partially out of the slot. 

Locate Terminators U3, U4^ and Ull (Figure 2-4), and remove them. 
^' Replace the Formatter Board and Top Cover. 

Recommended connectors and cables are as follows; - Daisy chains may optionally 
'squire a Cable Connector Adapter (See Figures 2-3 and 2-5). 

^^^^ Vgndox* FBi't Hiimbe? ^eeificatioins 

Connectors: 50^pin, card edge 

Adapter: Kennedy BO-08018-OOl SO-pin, 3-port 

^'yhles: 50-wire, 28-*AV/0, shielded/ 

flat/stranded/jacketed 
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CATCH 




Frgus*J5 2-1* tupping Retainer 
Hmcket md Catcii 




Figurs 2-3™ Grounding Cable Clamp Dctrtily 
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Figure 2-4* Cartl Csge^ Cabk^s, Ajid Terminators 
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oaiQ omve last 




Kfrt 3 



O 



NOTE: 

1. Terminators removed from all but last Drive- 

2, Shielded Cables are reqiiired to meet FCC Regulations* Ground the 
shields as illustrated. For Interface Connector Adapter, remove some 
insulation from the cable and connect cable shield under an Adapter 
Mounting Screw. 



Fi^re 2-6, Daisy Chaioing 
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2 A mSTALLATlON 

2.4*1 TABLE-TOP mSTALLATION 

Place the Drive on a flat table top with dimensions to accommodate the Di-ive (Pig-iire 
2--6), of sufficient strength to support the weight of the Drive, and allow sufficient 
clearance for maintenance access. Do Steps E and F in panv^L-aph 2.4,2.2, 

RACK-moXJWr iMCTALL AXIOM 

Mount the Tape Drive (Pigure 2-7) in a standard EIA/EETMA 19-inGh Rack allowing at 
least 8-3/4 inches vertical space- Install The Rack-Mount Rail Assembly supplied with 
the Drive as described in the following subparagraph 

2.4.2.1 RAIL ASSEMBLY COMPONE^IT CHECKOOT 

The Hack-Mount Rail Assembly consiists of two leftA'is'ht interchangeable Track 
Subassemblies<, Each consists of the following items; 

ITEM CAiteHCeRter Track AsB^mbly ITEM G^at er/Ceate IV aek Assembly 

1 Center Track 5 One Adjustable Mounting Bracket 

2 Outer Track G Three Nut Plates 

3 Fixed Mounting Bracket 7 Six 10™32 by l/2-inch Panhead Screws 

4 One Chassis Rail 3 Retention Latch Bracket 

Notei The standard Rack-Mount Rail Assembly has rails that fit cabinets up 
to 24 inches deep. For deeper cabmets^ use Slide Extender P/N 28- 
00352-101. 

Order from Kennedy Co* Spare Parts Order Department, 9292 
Jeronimo Rd*, Irvine, CA 92718. Tel: (7X4) 770-1100. 

2.4.2.2 HOUHTING PROCEDURE 

A. Install one of the Track Assemblies (Figure on either side of the 19^-inch Rack 

as follows: 

1. Using the 10-32 vSlotted Screws (7) and Nut Plates (6)* provided, loosely 
assemble an Adjustable Mounting Bracket (5) to the rear of the Right Track 
Assembly, 

'''Nut Plates not required for Racks with threaded mounting holes, 

2. Measure upward 2 inches from the bottom of the Hack opening allotted for the 
Drive, and mark the Rack at that point. 

3* Alining the bottom of the Pixed Mounting Bracket (3) at the 2-inch mark 
on the front of the 19-'ineh Rack, and usin^j the 10-32 Screws (7) provided, 
.mount the Fixed Mounting Bracket (3) to the front of the 19~inch Rack, and 
mount the Adjustable Mounting Bracket (5) (loosely attached to the rear of the 
Center Track) to corresponding holes in the the rear of the 19-inch Rack. 
Level the Track and tighten all Screws. 

4, Repeat Steps 1 through 3 for mounting the other Track Assembly. 
B» Inspect all work and check that all screws are tight* 

Remove power cable from the Drive Chassis* 

^- With a minimum of two persons, one on each side of the Drive, lift and guide the 
Chassis Rails onto the Left and Right Center Tracks, Verifying that the rails are 
correctly alig:ned, push the Drive into the Rack, 
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5 POWEK UP AND mVTlAL CHKCKOUT 

AC VOLTAGE {10(}~, 120-, 225-, or 240-Volt Og^imtioxi) 

Drive is normally factory-set for 120-volt opGration, Other voltn^e choices ean be 
fm) 220, or 240, Locate tlte Power-In Assembly (Figure 2-9) at the rear of the unit 
'5 \n.. 9~{]). The Voltai;!;e Selector Card behind the plastic slide cover is installed with 



'ivvln^WiblP- This indicates that the Drivs is SGt for 120-voIt opsration. The fcllowim^ 



20 



bparagraph dGScribes chajxgiing this settiiig as necessary 



FUSE 




— FU3B PULL LEVER 



"^VOLTAGE SELECTOR CARD 




31^ pm 







o ^ 








CHECK ^20 




OOL ^=^''=' 


FUSu 








in 









l^J^gu^ire 2-9.. Powei--Iia Assembly 



Arv.«;umin^ that the Voltage Selector Card setting is other than the site voltage^ prcx^eed 
S3 follows: 

Remove the AC power cord (if installed) from the Power-In Assembly (Figure 2"9)* 

^1 tSlide the plastic Fuse Cover to the left. 

Kotnte the "FUSE PULL" lever to the left, and remove the fuse (if fuse is 
incorrect size). 

^* L'smg long nose pliers, remove the Voltage Selector Card- 

^^osition the Voltage Selector Card at the entrance to the card slot so that the 
^orrect volta^je "(J.OO, 120, 220, or 240) is leg:ible (facing upward), and install the 
^ciingo Selector "Card into the Power-Ii^ Assembly, 

fn^uu the proE)er-^ize fuse (supplied: 3-amp slo-blo for 220/240-Volt; 6-amp slo-blo 
100/l20~Volt). 

^^^'^G the plastic Fuse Cover to the right. 

^c-d^ applicable) an appropriate power plug- on the source end of the power 

v!^-?-"^^^ power cord to the Power-In Assembly and plug the other end of the 
cord into an appropriate AC outlet. 
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9;j^096l0"^^^ Installation/Operation 
2^5^3,3 CHECKOUT CONTINlOrED 
Having loaded tape per 2*5,3.1 above; 

\ Depress ON-LINE- ON-LINE LED iig'hts; thG Readout continues to display '^^NIT X". 
When the Drive is selected, the SELECT LED lights, 

B. Depress ON-LINE, ON-LINE LED g:oe3 cut. 

p. Depress DIAG. DIAG LED ligh'ty ajid the Readout displays "DL\G". 

C. Depress ENTER. Readout displays "SELFTEST", 

D. Repeatedly press SCAN and verify that the Readout displays?, in tiu-n, the following: 
"SELFTEST, MOTION, DRV ADJ, SET UP, CAL, DATADIAG, SELFTEST, MOTION." 

E. With ''MOTION" displayed, press ENTER. Readout displays ^'50 FWD" (50 ips 
Forv/ard)* 

F. Repeatedly press SCAN and verify that each time SCAN is pressed the Readout 
displays as indicated in Table 2-1 beginning with Step 2, then to Step 1 and 
repeating the sequence, 

G. Repeatedly press SCAN until Readout displays "100 FWD". 

H. Press ENTER, Tape moves forward at 100 ips, the LOAD FT LED goes out, and 
the DIAG LED blinks. Let Drive run to the^End of Taoe (EOT). Readout displays 
"EOT". 



TEible 2"1<, Motic^ii Control S-sqiiesies 















DISPLAY 








NORMAL ^ 


AT EOT 


AT BOT 




I 


50 FWD 


EOT 




50 ips Forward 


2 


50 REV 




BOT 


50 ips Reverse 


3 


50 FSS 


EOT 




50 ips Forward Start/Stop 


4 


50 RSS 




BOT 


50 ips Reverse Start/Stop 


5 


50 FRF 


EOT 


BOT 


50 ips Forward/Reverse/Forvmrd 


6 


100 FWD 


EOT 




lOQ ips Forward 


7 


100 REV 




BOT 


100 ips Reverse 


8 


100 FSS 


EOT 




100 ips Forward/Start/Stop 


9 


100 RSS 




BOT 


100 ips Reverse/Start/Stop 


10 


100 frf" 


EOT 


BOT 


100 ips Forward/Reverse/Forward 


11 


50/100 F 


EOT 




50 ips / 100 ips Forward 


12 


50/100 R 




BOT 


50 ips / 100 ips Reverse 


13 


BURN IN 






50 ips / 100 ips /50 ips (Forward)/ 
Auto Rev^ind/**.(Repeat) etc. 


*UOTB: Normal display is defined as any display when the tape 
is neither at BOT or SOT 
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InstaJiation/Operation 

L Scan through the entire menu. In the step for any Forv/ard Motion Command^ siach 
as Step 1 (50 FWD), Step 3 (50 FSS), Step 5 (50 FRF), etc., th<3 Display reads 

J. Depress SCAN, Readout displays "100 REV". 

K. Depress ENTER, Tape runs at 100 ips in reverse. Let Drive run to the Beginning 
of Tape (DOT). Readout displays "BOT", 

L. Scan through the entire menu. In the step for any Reverse Motion Command, sueh 
as Step 2 (50 REV), Step 4 (50 RSS), etc., the Display reads ^^BOT^' and the 
Command cannot be entered, 

M. Repeatedly depress DIAG until DIAG LED goes out and Readout displays ''UNIT V\ 

Depress RWND/UNL, Tape rewinds to the supply reelj and Readout displays 
"DNLDNG" until tape is unloaded (stops motion), then the readout displays "UNIT 

0. Open the Tape Access Door, remove the tape, and turn off power* 

Run DATATEST in Checkout procedure to verify Write/Read performance, 
2o5.3.4 raOTION TEST SUMMAKY 

All Motion Tests, with the exception of Burn In, automatically stop at either BOT 
(Reverse Tests) or EOT (Forward Tests)* Burn In consists of a 100/50/100 ips forward 
sequence until EOT is reached. At EOT, the Drive automatically rewinds tape to BOT 
at 200 ips. At BOT, the Drive repeats the 100/50/100 ips sequence and continues to 
repeat until the operator intervenes. All Motion Tests, including Burn In, may be 
stopped by depressing START/STOP, except when rewinding, 

2,5.4 Unrr SELECTION 

The Drive is faetory*-set for Unit Address 0. In daisy--chained systems, set the Unit 
Address for each Drive (other than Drive 0) as follov/s: 

A, Turn AC power ON. 

In turn, depress DIAG, ENTER, SCAN, SCAN, SCAN, Readout displays in sequence: 
"DL\G", ^SELFTEST", "MOTION", "DRV ADJ", SET UP". 

C* Depress ENTER. Drive enters SET UP Mode; Readout displays '^UKIT NUM^* 

D, Depress „ ENTER* Readout displays "UNH^ X"* 

E, Repeatedly depress SCAN until the Readout displays the desired Unit Number. 

F, Depress ENTER. Readout displays "LOAD?". 

G, Depress LOAD to save new Unit Number^ Drive displays "DENS SEL" (the next 
parameter), 

H, The Drive will now respond to the new Unit Number (address) sent from the Host, 

1. Depress DIAG twice to return the Drive to Off Line status. The Readout displays 
the new Unit Number, 
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Installation/Op eration 




(1) Tape Accesfs Door - Supply Hub Access (Ref). 

(2) Qjmietar 'Disr^laj Readout - Displays operating mode? status, parameters, and 
diagnostic m essages, 

(3) XJnmsiiiod LED - Lights when AC powei- is applied to Drive. 

(4) ON/OFF Switch - Controls AC power to Drive. 

(5) DIAG Pushbutton - Turns diagnostics ON and OFF when Drive is off-line. Tnternal 
LED lights Vtf'hen in the diagnostics mode, 

(S) SCAIT Pushbutton - Scans diagnostics and calibrate menus* 

(?) E:ntbH Pushbutton - Enters selected commands when in diagnostics or calibrate 
mode. 

(3) START/STOP Pushbutton - Starts or stops selected commands in the diagnostics or 
calibrate mode, 

(9) REMOTE DEK LED - Lights when density is selectable by Host, 
800/1600/3200/6260 LEDs - Indicates selected density. 

(10) DENSITY Pushbutton - Selects data density (800^ 1500, 3200, or 6250) and 

r:£mote, 

(11) OH•-LI^^E Pushbutton « Puts unit online or taJ<e unit offline. Lights when Drive is 
On-line. 

(^2) LOAD Pushbutton - Initiates Load sequence. Lights when drive is loaded. 

RWND/UHL Pushbutton - Initiates Rewind or Unload when Drive is Off-line. 
(U) WRiiis I5NBL LED - Lights when supply reel is not write protected. 
^^5) LOAD FT LED - Lights when tape is at Load Point. 

SELECT LED - Lights when Drive is selected by the Host, 



FigiJrG 2-iO* Panel Conti'^olzs and Indicators 
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FigorG liistaJimg ^pply Reel 

2.5.5 DATA DENSITY ™ IHraODUCTlOH 

The Model 9610/9660 can operate at 800 CPI density in Ncnreturn-^to-Zero (NRZi; 
format, at 1600 CPI density in Phase-Encoded (PH) format, at 3200 CPI Density in 
Double Density PE (DDPE) format, and at 6250 CPI in Group Coded Recording (GCR) 
format- When powered up, the Drive automatically defaults'* to 6250 REMOTE, in which 
the Host controls density selection for Write Operations*** The operator can override 
the defaulted operating density by operating the Front Panel DENSITY Switch as 
described under A below: 

* Default Density is factory-set, but can be ehaiiged as described belov/ under C. 
Ch^mgi'j^ Default Do n^sity ^ 

**In Remote Density Mode, the Host controls Density by Command issued at BOT 
only; but when reading tape, the Drive automatically selects the density of the 
tape currently loaded* 

A. Changing Opegatusg Density : 

1. If tape is loaded, rewind tape to BOT and set the Drive to off-line* The 
Readout displays UNIT X and the current operating density and mode on the 
density LEDs and the Remote Led* The Drive is in Remote PE iMode, 
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2. Repeatedly, as necessary, press DENSITY. The Indicators will lifjht in the 

following secjuence, putting the Drive in the corresponding Density Mode. Leave 
the Drive in the desired Mode, 

LKDs Lit LEDs Lit 





Mode 


Deris 






Mode 


Dens 


Control 




a. 


Local NRZr 


800 




e* 


Locel DDPE 


3200 






b- 


Remote NRZI 


800 


REMOTE DEN 




Remote DDPE 


3200 


REMOTE 


DEN 




Local PE 


1600 






Lceai OCR 


G250 






d. 


Remote PE 


1600 


REMOTE DEN 


h. 


Remote GCR 


6250 


REMOTE 


DEN 



H0T:S: If the drive is configured to operate in REMOTE density only the local 
selections v;ill be skipped. 

B . Operation:^ 

1. In Read operations, if the Drive is in Remote Mode, the Drive reads 
automatically in the density in which the tape was written* 

2* In Write operations, the Drive writes in the density indicated by the Density 
LEDs, 

C l^aji^x n^ De f aul t Density ; 

1. Enter diagnostics mode by pressing the DIAG button* The readout will display 
DIAG and the LED in the DIAG button will illuminate. Press the ENTER key 
to enter diagnostics mode* 

2. Press the SCAN button 3 times* The readout will display, in sequence: 
"SELFTEST, MOTION, DRV ADJ, SET UP^'. 

3. Press the ENTER button to enter set-up mode. The readout will disolay "UNIT 
NUM"* 

4. Press the SCAN key once* The readout will display ^DENS SEL\ 

5. Press the ENTER button. The readout will display "NORMAL" indicating the 
drive wOi allow execution local density mode» If operation in remote mode 
only is desired, press the SCAN button and the readout will show ^'REM 
ONLY"* When the desired option h shown, press the ENTER button to select 
it* 

6. The readout will display "LOAD?". Press the LOAD button to save the 
selected option. 

7. The readout will then display "DFLT DEN". Press the ENTER button to select 
the default density* The readout will display '^6250 REI\^" (the factory set 
default density), 

8< Repeatedly press SCAN until the desired default density is displayed. The 
sequence of displays is: 

a. 80O c. 1600 e. 3200 g* 6250 

b* 800 REM d, 1600 REM f. 3200 REM h, 6250 REM 

NOTE: Only the remote density selection wiU be shown if the REM ONLY 
option was selected in step 5. 

When the desired default density is selected press ENTER, The readout will 
ciisplay "LOAD?"o Press the LOAD button to save the selection. 

Press the DIAG button repeatedly until the LED in the DIAG button turns off 
to exit diagnostics mode* 
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OPEIiAmG PEOCEDURE 

A» Turn Power On. Readout displays "TESTHG" and if the Drive passes all tests, the 
Readout displays "UNIT X". Fault Conditions that could oeour during Power Up, and 
possible related failures, are listed and described in Section IIL 

B. Place Tape Heel on Reel Hub vath V/rite Enable Rin^ facing dotvnward. 

C* Depress LOAD^^ The Readout displays ^^LOADING-^ and the Drive automatically loadri 
tape. When loading is successful, the Readout displays "UNIT X" and the WRITE 
EHBL, LOAD POINT, and LOAD LRDs light. If loading is unsucGessfuI, the Readout 
displays a diagnostic messag:e such as; CHK HXJS, ABORTED, REV REEL, etc, or a 
Failure Code, and the RWND/UNL LED flashes, 

■'^^Or Host can send a Load On-Line Command (ILOL) to start Load, 

If loading is unsuccessful, correct the condition indicated by the Failure Code 
Readout per Section IV, and depress LOAD to reattempt the load operation. 

D, Depress OK-LIKE* ON-LmE LED lights and the Readout continues to display the 
Unit Number- 

E. The Tape Drive is now ready to accept commands from the Host. The Drive can 
be taken Off-line manually by the operator pressing ON-LINE or by the Host 
issuing an Off~Line Command* 

OPERATION NOTES 
^* OiHjne Operations : 

When the Drive is on line, the Readout displays the Unit Number v/hether or not 
the Drive is selected, 

1, Lf the Drive is unable to Load, the Readout will display a diagnostic message 
■ such as: "CHK HUB"j "i\EORTED^ "REV REEL" etc. j and the RWND/DNL LED 

will flash. 

a* Pressing LOAD will start another Load attempt, 
b. Pressing RV/ND/UNL will clear flashing LED and Error Message* 
G« If nothing is done, after one minute, the Drive displays "UNIT X"* 
d. See NOTE under paragraph 2,5,3.1, Step C- 

2. Pressing RWND/UNL while the Drive is Loading., aborts the Load Sequence, 

C. RewiiKl Operation s; 

1* If the Drive is off line, pressing RWND/UNLD once causes the Drive to rewind 
tape to EOT. 

2, If the Drive is off line, pressing RWND/UNL while the Drive is rewinding, or 
while positioned at BOT, will initiate an Unload Operation after the Drive has 
completed Rewind* 
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Installation/OpGration 



0, Keeo^/eriiig Jfmvn Tape Emmisrg Off Hesi" 

The DL'ive has a built-in feature to px^event tapt^ 
runaway: If a block of data is not erifjounta-ed 
within 25 feet of tape motion before HOT^ oi' 5 
feet of tapc3 motion after EOT^ the Drive wlU 
normally stop tape motion* Hov;ever, tha 25- 
foot/5-font limit feature can be defeated in the 
S(3tup Mods, or by continued Read Commands 
being received from the Host after EOT has been 
passed- Either of these cjonditions oould result in 
tape being run completely off the Supply Reel. 
The following procedure is recommended to 
recover from this predicament- 

1, The display wiU read TAPE JGND and the 
RWND/UNL- LED will be flashing. Press the 
RWND/TJNL switch and v/ait for the arms to 
retract. 

2» Manually thread tape backwards through the 
tape path from the Take-up Reel to the 
Supply Reel* Refer to Pigure 2-12* 

2, V/rap tape around the Supply Reel in a 
co?mteix-:loe!o.viso dir ec t i on « 

3, Manually rotate the Supply Reel 
coimtercloelmi&e until the EOT Tab is on the 
Supply Reele 

4» Pre,'3s LOAD, Tension Arms will tension tape 
and tape will rewind back to Load Point, 



E„ Ma nuojj . y I^^khx-^/Usiloekm^ ^^^P^y ^ ^^^t on Biip ply Regl Hub : 

The Supply Reel Hub normally automatically loci<s the Supply Reel in place during the 
loading sequence* However, the Supply Reel can be manually locked in place using the 
Manual Reel Locking Lever located just inside the Taoe Access Door (illustrated in 
Section VI, Figure 

To manually iiasiiall (lock) a ^Apply Reel onto tlie Hiib; 

1. Open ths Tape Access Door and the Top Cover of the Drive, 

2. Place a .Supply Reel onto the Supply Reel Hub. 

3. Press the Manual Reel Lacking Lever inward (toward the rear of the Drive) 
while slowing turning the Supply Reel and Hub clockwise until the Reel Locking 
Fingers of the Hub extend outward and lock the Reel in place* 

To manually release the Supply Keel from the Hobs 

Press the Manual Reel Locking Lever inward v/hile slowly turning the Supply 
Reel and Hub counterclockwise until the Reel Locking Fingers of the Hub 
retract and release the Supply Reel, 




Figm-^ Taps Tlireadmg 
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SECllON m 
FUI^lCTIONi\L DBSCTJPTION 

3,0 GENERAL 

section describes general operation of the majoi^ components of the 9S10/9660 

3j SYSTEM D2SCRIPTJ0H 
3,1.1' OVREVTBV/ 

Xtie 9610/9660 Drive is organized around a Motherboard mounted flat in the bottom of 
the chassis at the rear of the unit. The Motherboard intereonneets the four major 
circuit cards: 'Hie Formatter Board, Read Analog Board, and Read/Write Digital Board, 
which slide into a card cage accessible at the rear of the unit, and the Drive" 
Electronics Board, which mounts flat in the chassis underneath the deck plate* 

The Servo Amplifier Assembly is located on the chassis under the deck plate, adjacent 
to the Power Supply Assembly and the Drive Electronics Board, The Position Sensors 
Board and the Interconnect Board mount directly to the Deck Plate^ and the Read 
Preamp Board is connected directly to the Read Head on the Deck Plate. The 
Operator Control Panel is located on the front of the Drive. 

3,1.2 FORMATTER BOAIiD 

Along the top edge of the Formatter Board, there are two 50-pin card edge 
connectors. Cables which attach to these connectors convey Commands, Data, and 

Status Information between the Drive and the Host. Connectors signals and pin 
■assignments are defined by Industry Interface Standard. 

Tlie Host Interface includes buffers and line receivers to interface with the host, 

decoders to accomplish unit selection, and a latch to hold command bytes, 

Read/Write CompaFO Buffes-s The Read/V/rite Compare Buffer is a Ik byte RAP-I 
memory with address counters to configure it as a cireulai* data file. This Buffer 
acoompiishes a byte-^jy-byte data comparison of Write and Read Data during Read-- 
After-Write Operations* 

The Read/Write Compare Buffer momentarily stores Host Write Data that is currently 
being written to tape* The Drive, performing a Read After V/rite Operation, 
immediately reads the written data and sends it back to the Compare Buffer where it 
is compared v;ith the stored Write Data« A favorable comparison allows the Drive to 
continue writing Data to tape* A comparison error is reported to the Host on the HER 
Status Lines along; with Read data on the Read Data Lines. 

The Buffer also serves during Data Diagnostics Operations as a data source for the 
^Vrite Process, and ^evaluates the success of the Read Process. 

Formatter Control Processor: The Formatter Control Processor is a micro-computer 
and its associated support devices. This device receives Commands from the Host 
Intepfaee and schedules them for execution, sending them to the other functional units 
of the Drive via the Bus Interface and Formatter Control Bus, 

^he Formatter Control Processor tracks tape position by monitoring Counters in the 
Tachometer Interface that increment or decrement with the arrival of Tachometer 
Pulses from the Capstan Tachometer- 
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Fig^e 3-1- Model 9610/9660 Tape Drive General Block Diagram 
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Fomatter Contx'ol Buss The Formatter Controi Bus consists of the S-llne Formatter 
Data Bus (FDB), the 7-Une Formatter Select Bus (FSEL), and 5 handsh8J<ing lin^^s. The 
formatter Control Bus conveys Commands and Status to a)l major components of the 
Drive. The status of the Select lines determine distribution of Control and Status 
signals. The destination module sif^naJ^ acceptance or rejection of Control SignaJ.s by 
an Atiknov/ledge or Busy Signal, 

The Formatter Control Bus also conveys ail commands initiated by the Drive or 
Operator Control Panel to the Formatter to completely control the Read and Write 
Sections of the Drive. Note that the Formatter communicates with the Operator 
Control Panel via the Drive Electronics Board. 

READ PREAMP BOAIID 

The Head Preamp Board contains a high-gain, low-iioise preamplifier with electronic 
gain control, for each of the nine channels. For excellent noise performance, it is 
located very close to the magnetic Head Head* The Preamp connects to the Head 
Analog Board through a ribbon cable that passes under the deck plate, 

3Jo4 READ ANALOG BOARD 

Signals from the Read Preamp are processed by the Equalizing Read Amplifiers, which 
include CMOS switches that select the optimum equalisation network for each speed 
and density. 

Data Decoderss After equallsiation, the Read Signal is processed in the Data Decoders 
that include a time domain filter, which rejects any transitions which are too close 
together in time» This improves noise margins* The Data Decoders also verify threshold, 
stjuelching the Read Data if its amplitude falls below the tlireshold for several cell 
periods* 

Di^tal"to™Anaiog Convei*ter (DAC)s The DAC is a multiplexed S-bit digital-to-analog 
convertor with a small RAM used to hold digital calibration values* The DAC generates 
(^ain control signals for the Read Preamp, and threshold values for the data detectors. 
Settings for the DAC come from the Control Processor in the Formatter Board via the 
Formatter Data Bus. These settings are written to the Read Analog Board at Power 
t'p or can be entered manually from the Front PasieU 

The DAC also generates values that control Write Current generated by Write Current 
l^rivers hi the Read/Write Digital Board) 

READ/WETTE DIGITAL B0A1£D 

Read/Write Digital Board Decodes Read Data^ encodes Write Data? and performs 
-rrop Correction as required* 

Jjnvciiope Synchronization: Read Data from the Data Decoders in the Read Analog 
•'^^ird are applied to the envelope/synchronisation circuit where file marks and other 
^^^ial blocks are recognizedj and envelopes (signal-presence) are provided for the 
processor in the Formatter Board to use during Calibration. 



3-3 



Functional Deseription 



93-09610-^999 



Voltage ControiltKi OsijjJllator (VCO): At the be^'inning of each data block, the 
Envelope Synchronization provides a series of sync signals which control the Voltage 
Controlled Oscillator (VCO) in a Phase-Lock-Loop (PLL) >Synehronization Acquisition 
Process. Based on available envelope information, the Envelope SyTichroni£:ation selects 
one data track to use for synehroniKing the Phase Lock Loop. 

Tiie J?LL is a feedback system which maintains the Vol iiogeH^on trolled Oscillator as an 
internal clock in synchronization with the arriviR^^ data stream. If the data stream 
speeds up or slows down because of variations in tape speed, the VCO also change its 
frequency to maintain synchronization with the data. During the Interblock Gap^ the 
PLL is synchronised to a crystal controlled clock known as the Gapclock, 

FiiasQ Correction: One VCO controls the decoding process for all 9 tracks* However,, 
individual tracks may vary slightly in phase due to a phenomenon known as "dynamic 
skew/ To correct for this problem, each track is provided with a phase-corrector 
circuit, which is a first-order digital phase-lock loop of very low bandwidth, 
synchronized with the VCO. The phase correctors also provide additional rejection for 
low-rate changes in tape speed, 

Rimlength Ceeodiiigs For the OCR cods, five bits of Read Data must be decoded to 
every four bits of Write data; for the PE codes> the data transitions must be 
separated from the phase transitions. AlsOt the special control characters marking the 
beginning and end of each block must be recognized. These requirements are 
accomplished by the Runlength Decoding Circuitry, 

&evj Bufferings Data from the various tracks may arrive from the Read Head at 
different times. The resulting skew may be as much as several character times* To 
bring the data from the nine tracks into correct time phase, each track is provided 
with a First-In, FirstHDut (FIFO) buffer* Track Data flows into the FIFO Buffers 
asynchronously, and tlov/s out from the FIFOs synchronously and in parallel. 

EiTor Con-ection: Using GCE format (and, to a limited extent, the PE format), data 
lost to tape defects may be restored during the decoding process* Error Correction, 
using redundant data bytes which were placed on the tape during the record process, 
reconstructs missing or corrupted data. The GCR format includes two redundant bytes 
for every seven bytes, making it possible to recover up to two tracks v.nth dropout- 
caused errors. The Drive can recover one bad track of PE formatted data^ The GCR 
and NRZI formats also include redundant checksum bytes, which may be used to verify 
that the data has been received correctly. 

Read SraoothiB^ FIFO: From Error Correction, Read Data flows through a small 
transfer rate matching FIFO, from where it is multiplexed with Status and Envelope 
information and sent through the Motherboard, to the Formatter Board, 

?/nte ProceEsiag: The Read/Write Digital Board includes the Write Data Processing 
System. Write Data from the Read/Write Compare Buffer in the Formatter Board is 
applied to the Write Smoothing FIFO, from where it is applied to the Write Encoder, 
The Write Encoder prepares the Write Data for application to the Write Current 
Drivers, and generates the File Mark and special blocks, for all densities. The encoded 
Write Data may also be passed to the Phase Correction and Envelope Synchronization 
Circuitry, or directly to the Equalizing Read Amplifiers in the Read Analog Board, for 
diagnostic purposes. The Write Cm-rent Drivers consist of discrete transistor current 
sources, which apply V/rite Data or Erase Power to Write Head or Erase Head. 
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3J.f5 DRIVE ELECTRONICS BOARD 

the Drive Electronics Board controls all electro-naechanical tape handling devices in the 
unit, including the Capstan, Supply and Take-up Reel Motors, tlie Servo Systems^ the 
Take-up and Supply Buffer Arms^ and the Autoload MechaniGms, including- the Vacuum 
Blower, Supply Reel Hub Locking Mechanism ^ and various monitoring sensors. The Drive 
Electronics Board also interfaces between the Operator Control Pai;el and tlia 
Motherboard, 

Drive Control Pmeessofj To control the above-mentioned devices, the Drive Electronics 
Board includes the Drive Control Processor j which is a microcomputer with its suppott 
circuits, and an EEPROM for non-'Volatile data storage. 

The Drive Control Processor receives commands from the Formatter via the Formatter 
Control Bus, and sends commands and data to the Formatter via the Drive Control 
Bus, The Drive ^ Control Bus is a unidirectional bus consisting of S data lines, one 
strobe line^ and two select lines* 

The Drive Electronics Board includes circuitry to monitor the Tachometer and establish 
the correct tape speed, and the Power Supply Fault Monitor to gracefuUy shut down 
the Tape Transport if a fault occurs. 

3.1*7 SERVO POWER MiPlJlFlER 

The Servo Power Amplifier consists of three sets of Power Drivers that drive the 
Supply Reel Motor, Take-up Reel Motor and Capstan Motor. A balancing circuit 
interacts between the positive and negative power sources, restoring any imbalances 
that occur by the operation of the three Power Drivers. When enabled by the Drive 
Control Processor, the feedback loops in tlie Reel Motor Servo cause the tape reels to 
jove so as to maintain the Tape Buffer Arms in their linear operating region, 
regardless of tape motion caused by the Capstan, Meanwhile, the Capstan Motor Servo 
maintains tape speed at any value requested by the Drive Control Processor. 

3.1.3 OPEKATOH CONTROL PANEL 

The Operator Control Panel includes an alphanumeric display that conveys status 
messages, control and diagnostics options to the operator. The Control Panel also 
includes an array of switches and LED indicators to operate the unit, 

3.1.9 MTEECONNECT BOAED 

The interconnect board consolidates mnng that connects the Drive Electronics Board to 
the various sensors, motors and solenoids mounted on the Deck Plate, 

3*1.10 POSITION SE^ISORS BOAllD 

The Position Sensors Board monitors capacitive sensors mounted on the shafts of the 
2^PPly and Take-up Arms. These sensors are automatically calibrated each time power 
IS turned on. 

3-1.11 POWER SUPPLIES 

^he Power Si;pplies are mounted on the chassis under the Deckplate. Unregulated ■f/-'40 
^oU and +/-24 Volt Supplies apply power to the servos, and a switching 5-Volt 
Regulator supplies lo^ie power for the Drive, Power supply fault monitoring is provided 
the Drive Electronics Board. 



Rev D 



3-0 



SECTSOS^S !V 
DEAG^>!OSTICS 



93-09610-999 



Diagnostics 



4.0 GSNBHA-L 

Xhe Model 9610/9660 Tape Drive incorporater^ extensive builMn Self-Test and Front- 
Panel Diagnostics providing tests for mraintenance and troubleshooting aids. Soli -Test 
Diagnostics oceur aiitomaticfiUy during Power Up^ displaying appropriate failure codes if 
failure occurs. Front Panel Diagnostics are manualIy~<5ontr oiled operations that exercise 
the Tape Drive^ displayinf^ appropriate readouts to indicate Drive condition, 

4a MDICATOES 

ControLs and Indicators used in Diagnostics and Calibration Modes are listed and 
described in Section H, Figure 2-10, 

Troubleshooting the Tape Drive consists of usin^ diagnosticsj and self-tests to diagrEose 
mechanical, electromechanical, and electronic malf unctions- 

DiagncKsties include firmware-controlled tests and exercises that can be initiated by the 
Operator from the Drive Front PaneL The Digital Display on the Front Panel provides 
diagnostic readoTits, 

Seljf~Test3 occur with each Power Up, or can be manually initiated using the 
Diagnostics Menu, Self-Tests include failure codes and diagnostic readouts on the Front 
Panel Digital Display, 

4.2-1 ACCBSSING TEES DKIVE FOR TROUBLESHOOTMG 

CAUTION: A solidly grounded ESD V/rist Strap should be worn whenever touching or 
handling any Circuit Board or other electronic assembly in the Drive. 

V/ARNINGs Dangerous AC voltage exist in and about the Voltage Selector, the EMI 
Filter, the Power Transformer, Fan, and the Povjer Switch on the Front Panel. 
ALWAYS UNPLUG THE AC LINE CORD BEFORE WORKING IN THESE AREAS. (See 
Schematic Diagram (sheet 2) for illustration of AC voltage distribution. 

The Drive includes personnel safety interlocks that operate when the Tape Access Door 
or Top Dust Cover is opened. To operate the Drive for troubleshooting, the technician 
must defeat the Interlocks as follows: 

With AC power ON, unload tape (as applicable). 

Raise the Deck assembly to Maintenance Position per 5.2<2, 
^* On the Drive Electronics Board, move the Diagnostics Jumper (ST4 - Ref Figure 5- 

31) from its pfesent position as follows: 

^* If original position is EN; press and hold ENTER, and move from EN to DIS* 

If original position is DIS: press and hold ENTER, and move from DIS to EN to 
DIS. 

2* If you intend to test, calibrate^ or operate tlie Drive via Diagnostics Pushbuttons, 

move the Jumper from DIS to EN (Do not press ENTER). 
3- From Step 1 you have one minute to lov/er the Deck Assembly and load tape. If 
tape has not been loaded within one minute, repeat Step C* 
Display flashes "NO INTLK", Press DIAG to start Diagnostics, 
'^o reactivate the Interlock, unload tape. 
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Upon Power Up, and without a reel of tape lifiserted, the Readout normally displays? 
TESTING, for approximately 7 seconds. If TESTING continues to be displayed, this 
indicates that communication between Formatter and Drive is distnapted and no further 
testing can be accomplished^ There is a problem in the Formatter or the interface 
between FormH.ttcr and Drive. Assuming chat communication betv^een Formatter and 
Drive is obtained, the Drive performs the Self-Tests described below* In addition to the 
Failure Codes, The Drive can display Failures in tlie form of words or abbreviations*^ 
Tables 4-1 and 4-2 list and describe the Failures represented by this t^jpe of display,' 
and also indicate the pos.sibls causes of failure. If a failure should occur during Power 
Up, press REWIND/UNLOAD. This clears the error and permits the operator to load" 
tape and perform diagnostics* 

Each Power Up Self-Test exercises the following areas of the Drive: 



A. Drive Electronics: 

1. Pov/er Supply 

2. Drive Electronics PCBA 

3. Front Panel 

4* Servo System including Reel and Capstan Motors* 

B, Formatter and Read/Write Electronics; 

1, Formatter Board 

2, Write/Eead Board 

3, Read Analog Board 

4.3,1 DRIVE ELECTRONSCS I'AILUP.E BYPLAYS 
Table 4-1 lists failure displays 

Table 4"1« Dn^e Eleatros?ies Failure Di^Iays 



DISPLAY 



FAULT CONDITION/POSSIBLE FAILURE 



TESTING 



FMT ERR? 

and 
flash REW 



TAK ARM? 
SUP ARM? 
CAPSTAN? 

T MOTOR? 



Formatter not com municatiia^ with the Drive: 
Diagnostics hangup: Formatter Board 8951, Drive 
Electronics Board 8952o 

Formatte? Srro? (Formattesr Timeout): 
Formatter Section has failed to interrogate Drive 
Electronics; or the Formatter has failed to send its 
Identification (ID) after request from the Drive 
Electronics, Check Formatter Board 895 !• 

Take-up Arm fails to calibrate. 

Supply Arm fails to calibrate. 

No Tachometer Voltage. Check Capstan Motor, Capstan 
Power Amplifier, and Tachometer. 

Take-up Reel Uotoi^ not iiamiing: 

Servo Preamplifier 7147, Servo Amplifier 711 1, Drive 
Electronics Board 8952, Take-up Reel Motor* 



Rev D 



Table 4-1* Dme ]Jleeti'CBie3 Failure Dis|?lii:ys (Contioued) 
DISPLAY FAULT CONDITION/POSSIBLE FAILURE 



Diagnostics 



S MOTOR? 



ROM ? 

EEPROM ? 

and 
Flash REW 



H-12V ? 

+40Y ? 

-12V ? 

-iov ? 

3?AIL XXX 



^■ypply Reel Motor not fmminfi 

Sei-vo Preampiifisr 7147, Servo Amplifier 7111, Drive 
Eleetronics Board 8952, Supply Reel Motoj.'» 

D-dve Elcr^trosiies Pit:f^i^am PROM Cliet^l::suo5 Error: 
Non-zero checksum detected. 

Chs;^lo::am Error: 

Non-zero checksum detected. Press EWND/UNL, The 
Drive v/ill compute a new checksum and attempt to 
write it into the EBPKOM, Check Drive Electronics 
}3oard 8952 



Voltage below h IOV 
Voltage beiov/ +30V 
Voltage above -^7V 
Voltage above '-29V 

(XXX refers to Failure Code - See Table 4-2) 



Clieek applicsiible 
and EemlatoL- 



4,3.2 FQUMArrER FAIXURE CODES 

Table 4-2 lists the Failure Codes that could display during Power Up, indicating 
probable causes of failure* Note that Failure Codes 150 thru 159 include the option of 
obtaining a second Failure Code which indicates specific problems* If a Failure Code 
between 150 and 159 occurs, to obtain the second Failure Code, press DENSITY, 
NOTE: the Failure Code is preceded by the word; FAIL, 

Table 4-2, Fowep Up Failure Cod<^ 



CODE 



DESCRIPTION 



PROBABLE FAILURE 



128 
129 

131 

132 
133 
134 

140 
141 
142 

150 
151 
152 
153 
154 
155 
156 
157 
158 
159 



External RAM Data Error 
External RAM Addressing Error 

No EBSY for Read Amp Gain Values 

Wrong Formatter Bd for 9610/9660 
Wrong Analog Board for 9610/9660 
Wrong Digital Board for 9310/9660 

Auto Adjust Ranging Error 

Dead Track found in Auto Adjust 

Over Range Signal in Auto Adjust 

No RBSY in Loop RAW Test 
No WBSY in Loop RAW Test 
Time-out on WBSY in Loop RAW Test 
Time-out on RBSY in Loop RAW Test 
WBSY ended too soon in Loop RAW Test 
Hard Error in Loop RAW Test 
Corrected Error in Loop RAW Test 
Compare Error in Loop RAW Test 
File mark during Loop RAW Test 
Block Size Error in Loop RAW Test 



^Compai-e RAM Formatter 8951 



Read Analog Board 9017 

Formatter Board 8951 
-Read Analog Board SO 17 
Read Digitol Board 9060 

-Read Analog Board 9017 



Press DENSITY 
Pushbutton for 
"Second Code 
listed below: 
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Table 4-2, Poi^/es^ Up FaHm^e Cedes (Continued) 



ri'EM bTXOND CODE DESCErpTION 



1 


D-50 MRZ 


Loop 


W rite 


to 


Read 


Di[^1tal, 


50 ios NRZI 






2 


D-IOONRZ 


Loop 


Vi' rite 


to 


Read 


Digital, 


100 ips NRZI 






3 


D-50 PE 


Loop 


V/rite 


to 


Read 


Digital, 


50 ips PE 




Read Digital 


4 


D-lOO PE 


Loop 


Write 


to 


Read 


Digital, 


100 ips PE 




Board 3060 


5 


D-50 DPE 


Loop 


Write 


to 


Read 


Digitalj 


50 ips DDPE 






6 


D-IOODPE 


Loop 


Write 


to 


Read 


Digital, 


100 ips DDPE 






7 


D-50 GCR 


Loop 


Write 


to 


Read 


Digital, 


50 ips GCR 






8 


D-IOOGCR 


Loop 


Write 


to 


Read 


Digital, 


100 ips GCR_ 






9 


A-lOO PE 


Loop 


Write 


to 


Read 


Analog, 


100 ips PE 






10 


A-50' DPE 


Loop 


Write 


to 


Read 


Analog, 


50 ips DPE 


-Read 


Analog 9017 


11 


A-IOODPE 


Loop 


Write 


to 


Read 


Analog, 


100 ips DPE 






12 


A"50 GCR 


Loop 


Write 


to 


Read 


Analog, 


50 ips GCK 







Legend t 

RBSY =^ Read Busy SignaJ 
WBSY ^ Write Busy Signal 



RAW 



Read After Write 



4o3.3 FORMATTER P0V7E11 UP SELF-TEST DESCRJPllONS 

The Drive displays TESTING during the Power Up Tests, and UNIT X when the testing- 
is complete. If the Drive fails to Power Up, it displays either the failed module or a 
failure code. Power Up Self-Tests are described as follows; 

Verify operation of the IVIicrq;jrocessor» 

Verify operation of S031 internal RAM 

c. External HAM Qis^k, Data Pattex-n 55H: Failure Code 123. 
Verify operation of External RAM v^ith Data Pattern 55H, 

d* External BAM Checic, Data Pattern AAH: Failure Code. 12 8 
Verify operation of External RAM with Data Pattern AAIL 

e* Exte^nnl RAT*! Cheek, Addressixigs Failure Code 129 
Verify addressing capability of External RAM. 

ID Hie Formattes*: Failure Codes 132, 133, 134 

Verify that the Formatter, Read Analog, and Write/Read Boards are the proper 
type for 9610/9660 operation, 

Send Test Amp Gain Values to Analog Board: Failure Code 131 
Verify operation of Read Analog Board. 

h* Loop Write to Read Di^tals Failure Codes 150-159 

Run data through the Write/Read Digital Board, looping it from the output of 
the Write Section back into the Read Section, and verify proper operation at 
all speeds and densities. 

i. Lo<^ Write to Read ^'Uialog; Failure Code IS 0-159 

Loop data, from the output of the Write Section of the Write/Read Board to 
the input of the Read Analog Board, and verify proper operation. 



f. 
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4,4 LOADIMG FAILURE COBES 

The 9610/9660 also includes automatic diagnostics that can detect loadint? failures, 
giving appropriate displays to indicate failures and their possible causes. Table 4-3 lists 
and describes the displays and related Fault Condition, and Possible Failures that could 
occur during Loadin[^. After successfully completing Power Up, load a reel of tope into 
the Drive. If thei-e is a loading failure, one of the displays listed in Table 4-3 will 
appear. 

Table 4^3, LoadlBi? Failures 



DISPLAY 



FAULT CONDITION /POSSIBLE FAILURE 



1. CLOSE/DOOR 
COVER? 

2. NO BOT? 



3. ABORTED 

4. REV REEL 
r>. PLC REEL 

6. CHK SLND 

7. CHK HUB 
8* BKN TAPE 

9. " TAK ARM? 

10, SUP ARM? 



Door Interiocic Cktjmts (Drive cannot load) 

Tape Access Door open, Door Sv;itch, Drive Electronics 

Board 8952^ Interconnect Board 7228, 

No BOT Maricei- detected: 

Tape Marker missing from tape, Tape Leader too shorty 
Faulty BOT Sensor, Drive Electronics Board 8952, 
Interconnect Board 7228. 

Amtoraatie Load aborted^ 

No vacuum, Air leak in tape path, Drive Electronics 
Board 3952, Servo Boai'ds 7111, 7147, Position Sensors, 
tape sticking (ref 2.5,3, Step C). 

KeversG Heel - Rei?l upside down* 

Place Reel. 

Tape Reel not installed. 

Clieck Solenoid - Hub Loelc , Solenoid not lo^skingi 

Hub Lock Solenoid defective or needs adjustment, Drive 

Electronics Board 8952, Interconnect Board 7228, 

Ch^k Hub - Supply Reel not det^tedt 

Reei-In-Place Tal) Adjustment, Eeel-In-Plaee Sensor, 

Drive Electronics Board 8952, Interconnect Board 7228. 

Broken Tape - Tape not detected: 

Broken Tape, No EOT Marker, EOT Sensor, Interconnect 
Board 7228^ Drive Electronics Board 8952. 

Take*^ Arm not opemtiisg corTsctly: 

Talce-^p Arm Position Sensors (Check with Arm relaxed), 

Drive Electronics Board 7710, Interconnect Board 722 8. 

Supply Arm not c^erating correctly: 

Supply Arm Position Sensors (Check with Arm relaxed), 
Drive Electronics Board 7710, Interconnect Board 7228. 
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NOT'E: To perform Diagnostics, Diagnostics Jumper ST4 (on Drive Electronics Board 
8952) must be in ENAiBLE Position per Figure 5-31. 

Diagnostics are divided into six major sections represented by Displays as indicated 
below; 



C liort 

A 
B 
C 



Solf-Test SELFTEST 
Motion MOTION 
Drive Adjustment DRV ADJ 



Set Up SET UP 

Calibration CAL 

Data diaRTiostics DATADIAG 



Each section, v/hen accessed, displays its own Menu which further divides into 
submenus* Figure 4"-! illustrates, and the follov;ing subparagraphs describe accessing the 
major diag-nostic sections, their Menus and Submenusc 

Note that althoug'h Set Up and Calibration are contained in the Diagnostics Menu, they 
are not Diagnostic Functionsc They are for setting up the Drive for operation and for 
calibrating as required. ■ ' 



UNrr X 



D = ) DIAG 



■<=D 



Menu 

Scan to 
select 
Function 



Submenu 

Scan to 
SGleot 
Function 

Parameter 



■<=D 



Submenu 

Scan to 
select 
Parameter 



NOTE: D=> indicates press DIAG and proceed to the ri^ht. 
<-D indicates press DIAG and proceed to the left* 
E=> indicates press ENTER and proceed to the right. 



Figure 4"lo diagnostics Menu Dynamics (Simplified) 



4.5 A DIAGNOSTICS MEHU 

Table 4-4 illustrates the overall Diagnostics Menu structure. Each indent represents a 
Submenu accessible from the Main Menu, usually by pressing ENTEK, Pressing SCAN 
accesses the next lower item in any Menu or Submenu. 
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Table 4rA, Oiognosties Uemx StinetiaFe 



S-ELfTEST U. DENSITY OUITUT 

1. Power Up Test a* Coded 

2. Data Teat NRZ Only 

^^OTTON Por.rneters (l) CALrSF.ATE Function./Param .ters (2) 

1. 50 I- WD S, 100 FRS ■ ^* 

2. 00 REV 0, 100 RSS ^ ^ Confirm? (3) 

3. 50 FSS .10. lOOFUF E. CALIBRATE (Continued) 



4. 50 RSS 11, 50/100 F 

5. 50 FRF 12, 50/100 R 
G. 100 F4VD 13. DUKN IN 
7* 100 REV 



DRV ADJ Functions: (2) 2. 

1. Buffer Arms 

a, TakGup. ^^00 ips 

b. Supply 



2* Hub SarLSor 
a. Not In 



F. DATA DIAGNOSTICS (2) 



b. In Place (Monitor) ^' 

Z, EL Ssrvo 
SET UP Fimotions/ParQ meters (2) 
1* Unit Number: 

a. Unit thru Unit 7 

2, Density Sel&otion 

Normal 

b. Remote Only 

3, DefauU Density: 

a. 800 

b* 900 Remoto 

c. 1600 

d. 1600 Remote 
3200 

3200 Remote 

g. 6250 

h. 62S0 Remote 
a. Host Select 



b. 


300 


e. 


160Q 50 ips 


d. 


3200 100 ips 


e. 


6250 


f. 


V/RT CURR 


Manusi 


a. 


300 




1600 50 ips 




3H00 100 ips 


d. 


6250 


DIAGNOSTICS 


Mode 


(Test Optioi-i5) 


a. 


On Erroi't 




1) Continue 




2) Stop 


b. 


At EOT: 




1) Rev/ind 




2) Stop 


c. 


Block Size: 




1) 4 




2) 256 




) 513 




4) 1024 


d. 


Data: 




1) /ill Ones 




2) All zeros 




3) Increment 




4) Random 



(4) 



5) Alternate 00 - FF 



b Auto 

^'Tn Ft ON ??-f/^top 

b. 25 Ft Off „ „ ^ ^^"^^^ 



Securityt 
a. 
b* 

Parity: 



2* Commands (5) 



a. Enabled f"^ ^I'S 

b. Disabled 



c. Write 

Check W/BE 



b. IgTiore 
Long Gap 



e* Read 
f. Read Reverse 



... 0^45 INCH ^f/d/HR 
d. 2.50 INCH „ WR/RR/RD 



GCR CERR 

ENABLED 



3. Errors (Display) (0) 
a. EIC(0"7^) XXX (7) 



b! DISABLED ^^^^^ t^'^^^tf ^'^^ity 

f VMARTyTl ^^^P (Compare Error) 

H nT</rHT Fn ^' "ER XXX (Hard Error) 

11 NRZI CCG ^"^^ Single-Track Error (Corrected) 

a, ENABLED ^^^l Double-Track Error 

b, DISABLED ^* •'^^^ (Fileniark Error) 
12. CLR FBSY Note; 

a. WITH DBY (i) p^ess ENTER to start motion. 

b. POSTREPO Press ENTER to enter parameter. 
^^^^^ (3) Press ONLINE for yes, DIAG for no. 

a. NORMAL (4) Pressing ENl^R displays CONFIRM? 

INVERT Press ONMNE for yes, DIAG for no, 

(5) Pres^ START/STOP to Start and stop 

(6) XXX - Quantity of Errors 

ev D (7) Error In Channel 4~7 
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4«5.2 OPEKAIING PROCEDURE 

Running the diagnostics consists essentially of pressing specified pushbuttons on the 
front panel and following the direction provided by messages on the front paiiel display. 

After a successful Power Up Self-Test, begin diagnostics by pressing the DIAG 
pushbutton. The Readout display.^ DIAG, and the Drive is ready to enter the Diagnostic 
Mode of operation* Subsequently? pressing the ENTEIl pushbutton acces:;;es the Main 
Menu. 

Generally, as illustrated in Fi^re 4-1, (proceeding from left to right) the Operator 
accesses a particular Menu or Submenu by pressing the ENTER pushbuttouc He returns 
to a previous Menu or Submenu by pressing the DIAG pushbutton. Repeatedly pressing 
DIAG exits from the Diagnostics Mode, 

In any Menu, repeatedly pressing the SCAN pushbutton scrolls through functions or 
parameters in that Menu. Generally, pressing ENTER activates that function or 
parameter. In certain Submenus, activating the parameter is done by pressing 
START/STOP, LOAD or ONLINE - these variations are described as applicable in the 
following subparagraphs. Note that pressing ONLINE in Diagnostics Mode does not place 
the Drive on line with the Host. 

4.5.2a ENTERING TEE DlAGiiOSTICS MODS 

In Diagnostic Mode, I'epeatediy pressing SCAN displays the Diagnostic Functions, 
Pressing ENTER enables the function displayed. This sequence is illustrated by the 
following chart: 

MOTE: Be sure Diagnostics Jumper is in ENABLE Position. Ref Figure 5-31, 



Ge^ieral Chart: Entering the Diaipiosties Mode 



Step 


ACTION 
(Press:) 


DISPLAY 


ACTION 
(Press:) 


DISPLAY 


ACTION 







UNIT X 






Press ENTER 


1 


DIAG 


DIAG 






to activate 












selected 


2 






ENTER 


SELFTEST 


operation. 


4 






SCAN 


MOTION 




5 . 






SCAN 


DRV ADJ 




6 






SCAN 


SET UP 


Press DIAG to 


7 






SCAN 


CAL 


exit from Menu- 


8 






SCAN 


DATADIAG 





Having selected a diagnostic function by pressing ENTERj repeatedly pressing SCAN 
scrolls through the selected Functions Menus illustrated by the following charts, 

4,5,2.2 SELF-TECT 

The front-panel-c on trolled Self-Test enables the Operator to rerun the Power Up Self- 
Tests (par. 4,3) without turning off power, and also to run a Data Write/Read Test, 
Chart A illustrates accessing the two Self-Tests, The foUowing subparagraphs describe 
the Tests. 



4-8 



Rev D 



93-09610-9913 



Chas^t A, Dote' Tlie Self-Test 





ACTION 


DISPLAY 


ACTION 


Step 


(Press:) 




(Press:) 





DUG 


SELFTEST 




I 


ENTER 


PV/ UP TEST 


ENTER, 


'} 


SCAN 


DAT ATE ST 


ENTER 



DISPLAY 



CONFIRM? 
CONFIKM? 



ACTION 



Press ONLINE to run Test. 
Press DIAG to abort Test 
and exit from Diagnostics. 



NOTES 1. Do not install tape when running' PWUPTEST- If tape is loaded ¥/hen 
ONLI>TE is pressed, the Readout displays LOADED, and the test is not run* 

2, When PWUPTEST is done, if Drive passes Test, Drive exits from the 
Diagnostics Mode and displays UNIT X. When DATATEST is done, if Drive 
passes Test, Display indicates PASSED. If Drive fails either Test, Display 
indicates a Fail Code (Tables 4-2 and 4-3}, 



4«5.2-2.1 POWER UP SELF-TECT 

The Power Up Self-Test consists of tests described in paragraph 4.3.3. To run this 
Test, uiUoad tape (as applicable). Then with the Readout displaying UNIT X, press 
DIAG, then ENTER. Press ONLE^E to run test, DIAG to abort and exit from 
Diagnostics. 



4,5.2,2.2 DATA TEST 

For Data Test, if tape is not at BOT, Drive rewinds tape to BOT, then selects NRZI 
Density and proceeds with the Data Test. Note that the Data Test includes the Loop 
Write to Read Test to confirm operation of the Digit,al and Analog Modules. This Test 
is also run in the Povrer Up Self-Test. Data Test consists of the following subtests in 
the order listed. The Subtest Event Number displays as TEST XX, where XX represents 
01 thru 27, If a failure occurs, the Drive displays a Code per Table 4-5. Pressing 
DENSITY displays the Subtest Event Number. 

The Drive Selects HRZI Density and after each complete series of Tests, selects a new 
Density in the following sequence: NRZI, PE, DDPEj GCR. 

Subtest Event 

A. Write with Retries 2 Blocks at 50 ips in Streaming Mode* 
!• Set Mode to Streaming* 

2* Write ;vith Retry one block. 
3* Write v/ith Retry one bloc!<. 

B. Write with Retries 2 Blocks at 50 ips in Start/Stop Mode* 
4* Set Mode to Start/Stop. 

5. Write with Retry one block. 
Write with Retry one block. 

C. Write with Retries 2 Blocks at 100 ips in Start/Stop Mode. 

7. Write with Retry one block. 

8. Write with Retry one block, 

D. Write with Retries 2 Blocks at 100 ips in Streaming Mode, 

9. Set Mode to Streaming. 

10. Write with Retry one block. 

11. Write with Retry one block, 

E. Write 1 Pile mark at 50 ips. 

12. Write with Retry one File menus, activating the parameter mark. 
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F. Read Reverse 1 Block at 100 ips. Check for File mark Status, 
13. Read R^jverse on block, 

14* Check Status. Should be FOe mark and not BOT, 

G, Read Reverse S Blocks at 100 ips. Streaming Mode- Confirm that Drive 
does not reach BOT» 



15. 


Read 


Reverse 


one 


blocks 


IB. 


Road 


Reverse 


one 


bloekc 


17. 


Read 


Reverse 


one 


block. 


18. 


Read 


Reverse 


one 


block. 


19, 


Read 


Reverse 


one 


block. 


20. 


Read 


Reverse 


one 


block. 


21, 


Read 


Reverse 


one 


blocks 


22, 


Read 


Reverse 


one 


block* 



H* Rewind 

23* Rewind. 

I. Read Forv/ard 1 Block at 100 ips. Check proper ID Burst Detection. 

24. ■ ;5et Mode to Start/Stop. 

25. Read Forward one Block. 

J. Read Forward 1 Block at 100 ips. 

26. Read Forward 1 Block. 

K, Read Forward 2 Block at 100 ips in Streaming Mode. 

27. Set Mode to Streaming, 

28. Read Forward one block. 

29. Read Forward one block. 

L. Read Forward 2 Block at 50 ips in Streaming Mode. 

30. Read Forward one Block. 

31. Read Forward one Block, 

M. Read Forward 2 Block at 50 ips in Start/Stop Mode. 

32. Set Mode to Start/stop. 

33. Read Forward one Block* 

34. Read Forward one Block. 

N. Read Forward 1 Block at 50 ips. Check for File mark Status. 

35. Read Forward one Block* 

36. Check Status. Should be File mark. 

0. Rewind. 

37. Rewind. 

P. Select next Density and go to Subtest A. If Density is GCR, abort Test 
and display PASSED. 

NOTES 1. Possible Messages that could occur during or after the Data Test are: 
DATATEST - Data Test is being performed. 
CANn^ WR - Tape not loaded or Write Protected. 
PASSED - Drive has passed all Tests. 

2. Data Block = 2048 Bytes, Random Data 
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Power Up, Loading, and Data tests can also indicate PCBA interconnection faults 
related to cables and PCBA connGctoi's* Theso Tests and Failure Messages with 
associated possible Cable or Connector Failures are listed in Tables 4-6 and 4-7. 

Table 4--3. Cable or CormeetQT l^milis 



TEST 



FAILURE MESSAGB 



FAULTY CABLE Oil CONNECTOR 



(Switch On) 


CAPSTAN (immediate) 


Connector J2 on 


7147 


Power Up 


CAPSTAN 




PI on 72^8 Bd 

PR on 79 9 H Bd 
PI on 7111 Bd 




Power Up 


TESTING 




P2 on 7228 Bd 
P14 on 7228 Bd 
P17 on 7228 Bd 




T n 1 n 

jLjoauing 






P nn 7 9 9 P R H 
IT tS Oil \ l^Lo DU 




Loading 


CLSE DOOR 




P7 on 7228 Bd 




Loading 


CHK SLND 




P8 on 7228 Bd 




Loading 


CHK ARMS 




P4 on 7228 Bd 




Loading 


BOT ? 




P9 on 7228 Bd 




Loading 


ABORTED 




PIO on 7223 Bd 
Pll on 7228 Bd 
(PIO and Pll on 


7228 reversed) 


Loading 


CHK HUB 




P13 on 7228 Bd 




Datatest 


202, Subtest 




PI on 9060 Bd 




Datatest 


205, Subtest 


2 


PI on 9060 Bd 
PI on 9017 Bd 
P15 on 7228 Bd 
P16 on 7228 Bd 


* Connector not pro- 
perly seated or cabled 
open circuited. 


Datatest 


CANT WR 




P12 on 7228 Bd 




NOTE: For further information 

Diagnostics (par* 5.4,2.7) and 


concerning a malfunction, access Data 
scan through the Errors Menu. 


^Table, 4-7. Pmted Circuit Board Assemblies 


in Card Cage 


TEST 


FAILURE CODE 


PCBA NOT 


PROPERLY SEATED 



Power Up 133 
134 

FMTR ERR 

Datatest 131 + RWND/UNL LED flashes 

150 -^ Subtest Item 1 
FMTR ERR 



9017 
9060 
8951 

9017 
9060 
8951 
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4.5*2,4 MOTION DiAGlTOtmC TESTS 



Diagnostics 



In Motion Mode^ the operator can check and adjust the tape path, and' Cheok iMotors 
and Servos. Perform Motion Diagnostics Tests as follows: 

After autoloading a tape, press the DIAG pushbutton- The Readout wUl display DIAG, 
Pressing the ENTER pushbutton will cause the Readout to display SELFTEST* Press 
SCAN and the Readout displays MOTION. Ag'ain pressing ENTER accesses the Motion 
Parameters Submenu. This sequence of events is illustrated in Chai't B, Table 4-8 
defines abbreviations displayed in the Motion Tests* 

Chart B, Selection of Motion Parameters 



Step 


ACTION DISPLAY 
(Press:) 


ACTION 
(Press?) 


DISPLAY 


ACTION 





MOTION 








1 


ENTER 




50 FWD 




2 




SCAN 


50 REV 




3 




SCAN 


50 ESS 


Press START/STOP 


4 




SCAN 


50 RSS 


to select and initiate 


5 




SCAN 


50 FRF 


the displayed Test. 


6 




SCAN 


100 FWD 




7 




SCAN 


100 REV 


Press START/ STOP 


8 




SCAN 


100 FSS 


again to stop motion 


9 




SCAN 


100 RSS 


10 




SCAN 


100 FRF 


Press DIAG to exit 


11 




SCAN 


50/100 F 


from Menu. 


12 




SCAJM 


50/100 R 




13 




SCAN 


BURN m 





DISPLAY 



DEFINITION 



Table 4™8- Motiosi Te^t Definitiojis 

DISPLAY DEFINITION 



50 FWD 50 ips Forward 100 FSS 

50 REV 50 ips Reverse 100 R5S 

50 FSS 50 ips Start/Stop 100 FRF 

50 RSS 50 ips Reverse Start/Stop 50/100 F 

50 FRF 50 ips Fwd/Rev/Fwd 50/XOO R 

100 FWD 100 ips Forward BURN IN 

100 REV 100 ips Reverse 



100 ips Forward Start/Stop 
100 ips Reverse Start/stop 
100 ips Fwd/Rev/Fwd 
50/100 ips Alternate Forward 
50/100 ips Alternate Reverse 
Continuous testing in Forward 
direction with Rewind at EOT, 



4*5,2.5 DRIVE ADJUSTMENT TESTS 

Enter the Drive Adjustment Diagnostic Mode by repeatedly, as necessary, pressing DIAG 
"ntil the Readout displays DIAG. Then press ENTER and SCAN untU the Readout 
displays DRV ADJ. Chart C illustrates accessing the Submenus of the Drive Adjustment 
Mode. 

Buffer Arm Test. Use the Buffer Arm Tests to verify if the calibration positions of 
^flch Buffer Arm are adjusted correctly per adjustment procedure, Section V* 

Hub Sensor Test. The Hub Sensor Tests enable testing the operation of the Reel-In- 
\ ^ace Sensor and the File Protect Sensor. The digital display indicates the status of 
■^(^e tape reel (NOT IN - Not inserted; EM PLACE - Tape inserted}. The WRITE ENBL 
'^ght indicates the status of the Write Protect Sensor, 
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RL Servo (Reel Servo) — This test exercises the servo system. The RL Servo Test 
requires that a tape reel be inserted (not loaded) before beginning the test. The test 
executes a diagnostic load but does not perform a BOT search. If a reel of tape rs 
not inserted at the start of this test, the readout displays LOADING, then, ABORTED, 
In the event that the reel had been loaded before the start of the test, the readout 
displays G = l.XX. la either case, the test is not performed* 

CA UTTOI-I 

The RL Servo Test is also used in a critical adjustment procedure required if any 
component of the Reel Servo System is replaced- This procedure ineludes setting up 
parameters that govern operation of the Executive Program in the Calibration EEPROM, 
To pi^Qvent coi^raptiifg tJae Executive Psrcgrani, make sure that the Calibration Jumper 
(ST3) on the Drive Electronics Board ia in MON-EIJABLE Po^jition (Ref Figure 5-31)*. 



Chm-t Drive Adjustment Tests 



DISPLAY ACTION DISPLAY ACTION DISPLAY NOTE 

Step ■ (Press:) (Press:) 








DRV ADJ 




1 




ENTER BUF ARMS ENTER 


RELAXING 








TAKE X.X 






SCAN 


SUPP X-X 


2 




SCAN HUB SENS ENTER 


NOT IN 








IN PLACE 


3 




SCA^ RL SERVO ENTER 


LOADING # 




NOTES 








Press DIAG to exit from any EVtenu or Submenu. 






RELAXING displays as the Arm relaxes^ then TAKE 


X displays. 






Pressing DIAG causes display to indicate: RETRACT, 


and the Arm retracts. 






This display varies according to Loading status. 








The final display indicates as follows: 








G = l.XX displays if test is satisfactory* XX represents Reel Servo Gain, 






An Error Messages per Table 4-3 displays if test fails. 



4«5,2,3 SET UP ' 5 

In the Set Up Mode, the operator sets the basic operating parameters of the ^p\f. 
Except for UNIT NUM, DENS SEL, and DEEL DENS, the Calibration Jumper^"* 
must be placed in ENABLE Position (EN) for the Set Up Procedures. Set Up can be^ 
done with or without tape loaded^ The basic parameters displayed and set up in thw. 
Mode are: 

In most procedures of Set Up Mode, and all of Calibration Mode, the Calibra- 
tion Jumper must be installed m the ENABLE Position to store the selected 
parameters. If the jumper is not installed, and a store (LOAD) operation is 
attempted, the Readout displays, "JUMPER?" and the RWND/UNL LED Hashes. 
Pressing RWND/UNL aborts the Set Up or Calibration attempt. (See Section V 
- Calibration and £fet Up, Elexstronic - for Calibration Jumper installation.) 
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When Set Up or Calibration Is complete, replace the Calibration Jumper to 
its original position. CAUTION: BO NOT TUEH POWER OI^P IMTm 
CALIBRAllON JUMPER 15 RETURNTlO TO TO OrnGMAL POSITION. To do 
so could destroy vital data in the Calibration EEPROM. 

a, TOirr HUM: Unit Number. The Drive Unit NuEiber (Address), This can bo r;et to 
any logical number from thru 7*. (Cal Jumper can ba in either position.) 

DU.KS £»BLi Density selection. When set to normal the drive will operate in local or 
remote density modes, depending on the REMOTE light on the front panel. When in 
REM ONLY, the drive will only allow selection of KEMOTE mode, 

c. DEFL DEN: Default Density. The Density to which the Drive will default to" on' 
Power Up. Default Density can be set to 800 cpi, 1600 epi^ 3200 cpi, and 6250 
cpij and can be set for Local or Remote (Host) Control, (Cal Jumper can be in 
either position*) 

d* SPEED: The Speed to which the Drive will default to on Power Up, Speed can be 
set to 50 or 100 ips, Host Select; or Automatic Select wherein the Drive 
automatically selects the speed for optimum performance, based on the Host Re- 
Instruct Time. In Host Select, if the Host does not designate, the speed is 60 ips. 

e. TO1E0UT; 25-foot* Timeout* The 25-'foot Timeout Parameter, when set to ON, 

causes the Drive to stop tape motion and report a Hard Error if no data is 

detected within 25 feet of tape* This feature prevents tape from running off the 
reel at the end of tape, 

f* SECUlirrYt Security Erase* Security Erase, when enabled, allows the Drive to 
accept a Security Erase Command from the Host v/hich will cause the Drive to 
erase tape from its present position to 3 feet past EOT. 

g. PARrrY: For Hosts that provide Parity, the Drive can be set either to check or 
ignore parity of V/rite Data from the Host. 

h. LONG GAP: Interreoord Gap, To accommodate certain Host requirements, the 
Interrscord Gap that results from the Host generated LONG GAP Command can be 
set to any one of the values: 0.45, 0,6, 1.2^ or 2.5 inches. Regardless of its 
setting, however, Gap Length terminates if a V/rite Command is received before its 
set time. 

i. ARA CAL: Automatic Read Amplifier Calibration* With this feature enabled^ the 
Drive automatically sets the gain of the Read Amplifiers when reading or writing 
the ARA Burst in GCR. With this feature disabled, the store<3 gain values are used. 

h GCR CERR: GCR Corrected Error, V/hen enabled, this feature causes the Drive to 
report errors corrected by the internal "on the fly" circuitry in GCR. 

NKZI COG: NRZI Check Character Gate- When enabled, this option causes the 
Drive to send the CRC and LRC Characters to the Host following each data block. 

U CLR FBSY: Clear Formatter Busy* Enabling this option, allows the Data Busy Signal 
(DBY) to clear the Formatter Busy Signal (FBSY)* For Hosts that reinstruct after 
each FBSY, set this option to "WITH DBY" to facilitate streaming. To clear FBSY 
after repositioning, following a 100 ips Command, set to "POSTREPO" , 

IFEN: Interface Enable Polarity. Setting this option to INVERT, inverts the FEN 

Signal from the Host. Setting this option to NORMAL, leaves the Signal uninverted. 

For Hosts that use FEN as a pulse to enable the Formatter, set IFEN to INVERT. 
For Hosts that support FEN, set IFEN to NORMAL. 

^* DENS OUT: Density coding method used on the Host interface. Choose either coded 
for reporting of all 4 densities of NRZ ONLY or only report NRZL 
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SECTION V 
MAJIJTENAKCE 

5.0 GENERAL 

Procedures described herein are limited to Preventive and Corrective Maintenance that 
can be accompli5±ed in the field, and includes adjustment and replacement of PCBAs 
and otiier major components of the Drive* PCSAs are not considered field repairable 
andt if found defeGtive, should be returned to the manufacturer for repair, 

5.1 PREVENTIVE MAIKTENANCE 

To ensure continued trouble-free operation, complete the following preventive 
maintenance tasks regularly as recommended, 

5J.i DAU^Y msPHcnoN 

All components in the tape path must be kept scrupulously clean. Daily, or after four 
hours of tape motion, inspect Deck Assembly, Read/Write/Erase Head, Rollers, and 
Sensors, for cleanliness. Look for dirt and oxide accumulation* Clean as required. 

5X2 CLEANING 

CAUTION 

Using non-recommended cleaning fluids can damage components of the Tape 
Drive, Usin^ excessive amounts of the recommended cleaning fluid can 
damage the Tape Drive by penetrating roller bearings, idler rollers, tape 
guides, capstan, or drive motor, and destroying lubrication. 

5.1.2.1 TAPE HEELS 

Before installing any tape reel onto the Supply Hub, it is recommended that the inner 
surface of the Tape Reel Hub be cleaned with a lint free cloth dampened with clean 
water to remove any dirt, grease or other contamination. 

5.1.2.2 ERASE/W RITE/READ HEAD CLEANMG 

Remove accumulation of oxide and/or dirt from the Erase/Write/Read Head surface 
(Fig. 5-1) using a clean lint-free cloth or cotton swab dampened with 1.1,1 
trichloroethane or isopropyl alcohol (See CAUllON above). Wipe the Head v/ith firm but 
gentle vertical strokes. 




EigTire 5-1, Erase/W rite/Read Head Cleaniir^ 
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5*1,2.3 TAPE PATH CLEAITOTG 



Miscellany (Figure 5-2} 

Clean tape fjiiidesi rollers (except 
Capstan Roller), and the sapphire 
tape cleaners v^^ith a cottoa sv;&b 
dampened with isopropyl alcohol or 
1.1.1 trichioroethane. Clean the 
Capstan rubber Holler with a cotton 
swab dampened with water or, if 
excessively dirty, dampened with mild 
soapy water. Dry thoroughly with a 
clean lint-free cloth. 

Reel Locking Fipgei^ (Figure 5-19) 

With no tape reel on the Supply Hub, 
press the Manual Reel Locking Lever 
(See Section . VI, Figure 6-1) while 
manually turning the Reel Hub 
clockwise until the Reel Locking 
Fingers extend fully outward, Then 
clean the Rubber Pads on the Fingers 
with a clean cotton swab or cloth 
dampened with water or if 
e^;cessiveiy dirty j with mild soapy 
water » 

After cleaning the Rubber Pads, 
again press the Manual Reel Locking 
Lever and manually turn the Reel 
Flub counterclockwise until the 
Fingers retract to original position. 

5.1.3 ROUTINE ADJUSTMENTS 

There are no routine adjustments 
necessary to the Tape Drive* DO 
N£)T make any adjustments except 
for corrective maintenance. 

5.1.4 LUBRICATIOK 

The Tape Drive uses only sealed, 
life-time lubricated bearings. No 
lubrication "is required. CAUTION: Bo 
not lubricate. 

5.1.5 HEAD WEAR 



FL'JX CATS 



TAPE 




Figure 5-2. Tape Path Cleaning 



The Kennedy Co. ceramic-coated Head normally lasts the lifetime of 
However, the Head should be replaced after 5000 hours of tape motion. 



the Drive 



5.2 COERECnVK M^JHTTEHANCK 

Corrective Maintenance consists of tests and diagnostics for isolating malfunctions to c 
field-replaceable component. Field replaceable components are itemized in the 
Recommended Spare Parts List (Section VI, Table 6-1), 
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5.2.3.1 ACCESSIMG THK DRIVli FOR TKOUBLH SHOOTING 

CAUTION: A solidly grouude'd ESD Wrist Strap should be worn whenever touching or 
handling any Circuit Board or othdl" electronic assembly in the Drive, 

V/ARKING; Dang^erous AC voltage exist in and about the Voltage Selector, the E-llI 
Filter, the Power Transformer, Fan, and the Power .Switch on the Front Panel. 
ALWAYS UNPLUG THE AC LLME CORD BEFORE WORKING IN THESE AKEAS, (See 
tichematic Diagram 7109 (sheet 2) for illustration of ac voltage distribution* 

5.2.3.2 SAFETY miTiRLOCKS 

The Drive includes personnel safety interlocks that operate when the Tape Access Doo'r 
or Top Dust Cover is opened* To operate the Drive for troubleshooting, the technician 
must defeat the Interlocks as follows; 

A, With ac power ON, unload tape (as applicable), 

B, Raise the Deck assembly to Maintenance Position per 5,2,2. 

C, On the Drive Electronics Board, move the Diagnostics Jumper (ST4 ~ Ref Figure 5- 
31) from its present position as follows: 

1. If original position is EN: press and hold ENTER, and move from EN to DIS, 

If original position is DIS; press and hold ENTER, and move from DIS to EN to 
DIS. 

2. If you intend to test, calibrate, or operate the Drive via Diagnostics 
Pushbuttons, move the Jumper from DIS to EN (Do not press ENTER), 

3. From Step 1 you have one minute to lower the Deck Assembly and load tape. 
If tape has not been loaded within one minute, repeat Step C. 

D, Display Qashes "NO INTLK^\ Press DIAG to start Diagnostics* 

E, To reactivate the Interlock, unload tape, 
5,3 PARTS REPLACEMENT 

Components and Major Assemblies of the Drive are not considered to be field 
repairable. If found defective, replace the Component or Assembly with an appropriate 
spare part. The follov;ing subparagraphs describe replacement procedures for these 
Components and Assemblies, For these procedures, unless otherwise directed, place the 
Drive on a table top right side up, and raise the Deck to Maintenance Position per 
par* 5,2,2, 

Torque Requirements: Torque screws to 
the following standards (inch pounds): 
#4-40: 4 to 6; ^6-32: 7 to 9; #8-32: 8 
to 10; #10-32: 18 to 20, 

5,3,1 PRINTED CmCUIT BOARDS 
IN CARD CAGE (Fig* 5-3) 

A, Loosen two Cover Screws near 
ends of the Card Cage Cover, 
and remove Cover* 

B, As applicable, disconnect cables 
from PCB to be removed* 

C, Grasp PCB Ejectors firmly, and 
puU ejectors towards the side of 
the unit. Board should pop partly 
out of the slot. 

D, Grasp the PCB Ejectors and slide 
the Board out of the slot. 
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To replace: Insert PC3 in Card Cage and press firmly dov/nward until PCB is fully 
seated in Mother Board. 

Replace Card Cage Cover. 

5.3*2 DRIVE ELECTRONICS BOARD 

Refer to Section VI, Figure 6-4 for illustration of the Drive Electronics Board. 

A. Remove four nuts that hold the Power Supply Bracket to the Chas.sis, and slide the' 
Power Supply with Bracket to the left. 

B. Disconnect cables from the Drive Electronics Board. 

C. Remove six Mounting Screws that hold the Drive Electronics Board to the Chassis. 

D. Unplug the Drive Electronics Board from the Mother Board, and lift it from Drive. 
To replace: Reverse removal procedure^* 

*Note: Following Drive Electronics Board replacement, all electronic Set Dps and 
Calibration must be performed. See Sections 5.4,2.9 and 5,5.3. 

5.3.3 IKTERCONNECT PCBA 

Refer to Section 6, Figure 
for illustration of the 
Interconnect Board, 

A. Noting the location of each 
connector^ disconnect all 
connectors from Intercon- 
nect Board, tagging each 
connector for identification 
and location. 

B. Remove four Board Mount" 
ing Screws* 

C. Lift the Interconnect Board 
out of the Drive. 

To replace: Reverse 
removal procedure. 

5.3.4 HUB LOCK SOLENOm 
(Fig. 5-4) 

A. Disconnect two „ wires from 
the Solenoid, 

Remove 2 screws holding 
Solenoid Mounting Bracket 
to Deck, 

Lift Bracket/Solenoid Assembly and detach it from Lock Actuator, 
Remove the Solenoid (2 screws) from the Bracket* 

To replace: Reverse removal procedure. Adjust per paragraph 5.4,2,8, Torque screws 
to 13 inch-pounds. 



SOLENOID BRACKET 
MOUNTING SCRfHW (2) 



SOLENO!D BRACKET 



SOLENOID 
MOUNTING SCREWS 




SOLENOID 



PLUNGER 



RETURN SPRING 



STOP BRACKET 
MOUNTING SCREWS 



-i 










r- LOCK 
/ ACTUATOR 



STOP BRACKET 



Figure 5-4. 
Hub Lock Solenoid 
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5,3,5 READ PREAMPLIFrER 

Refer to Figure 5-27, and Section V-I, Pigure 6-3 for illustration of the Read Preamp 



A. Remove Clamp Plate (below Deck) that clamps cables and the P.ead Presmp Board. 

B. Unplug the Read Preamp Board from the Magnetic Head (top of Deck). 

C» Cut tie wraps that secure Read Preamp Cable, and^ unplug Cable Connector from 
Read Analog Board 9017. 

D. Remove the Read Preamplifier Board from the Drive* 
5.3,6 FAK (Fig. 5-5) 

A. Remove all PCBs from Card Cage (paragraph 5.3.1), 

B. Unplug connector at Fan Body. 

C. Using stubby Phillips screwdriver, remove 4 screws holding- Fan to sheetmetal 
support. 

D. Remove Finger Guard from Fan, and install it on new Fan, using original hardware* 

To replace; Reverse removal procedure. Note direction of air flow. 



Board. 



SHEET METAL 



CONN 




fiNGrrr? guard 

MOUNTING SCR5V/ 
(TYP 4 PL) 



Figure 5-5, Fan 
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5.3.7 TAKE-UP REEL ASSEMBLY (Fig. S-6) 
Tools Required: 9/64th-inGh Hex Wrench 

Lift cpen Top Cover of the Drive per 5,2.2, 
3, Hemove three Socket-IIead Cap SGrev/s from Top Flange, and remove Top Flange* 

C, Remove two Socket-Kead Cap Screws from the Vacuum Hub. 

D. Grasp the Vacuum Hub firmly with both hands and remove by pulling upwards. 
To replace; Reverse removal procedure, 

HUB 




Figure 5-6, Take-up Reel Assembly 
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5.3.8 TAKE-UP ARM ASSEMBLY (Fig. 5-7} 

A* To ensure that the new ArnT will be installed in approximately the same angular 
position on the Shaft as the original Arm, and the zero point will not be altered, 
mark the orientation of the original Arm on the Shaft, A small dot on the shaft 
in line with the Arm (as illustrated) will suffice* 

D, Remove the Tai<e-^iip Arm Retraction Spring as follows^ ■ '. 

1» Turn AC power on. 

2. Move the Diagnostics Enable Jumper on the Drive Electronics Board ' to ENABLE 
Position (See Figure 5-^31), 

3. Press DIAG, then ENTER, and scan to DRV ADJ, Mode. 

4» Again press ENTER, The Readout should display BUFF ARMS. 

5» Press ENTER again. The Readout should display RELAXING^ and the Take-iip 

Arm should unlock from its original position and move to the "relaxed" position. 
6. Remove the Retraction Spring from the Swivel vvith a Spring Hook or similar 

tool. 

C, Using a 1/4-inch box wrench, loosen the Clamp Bolt that secures the Arm to the 
Shaft, and lift the Arm Assembly off the Shaft being careful not to remove shims 
from under the Arm. 

To replace: Reverse removal procedure: 

a» Snug the Clamp Bolt to prevent the Arm from turning on the Shaft. 

b. Check and as necessary adjust Buffer Arm Roller Height per paragraph 5.4*2,1, 

c. Check and as necessary adjust Spring Tension per paragraph 5.4,2,4. 
■ d. Torque Clamp Bolt to 2 inch-pounds. 

e. Replace Diagnostics Jumper to the Non-Enable Position (Power can nov; be 
turned off). 




Figure 5-7. Taj<:e-up Arm and Sipply Arm Assemblies 
5.3.3 SUPPLY ARM ASSEMBLY (Fig. 5-7) 

A. Remove three Phillips screv;s and remove Supply Arm Cover Plate from the top of 
the Deck. 

B. Do procedure in paragraph 5.3.8, 
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5.3.10 RETKACT AND PIVOT Si^KSOK ASSEMBLIES, TAKE-UP ARM AND SUPPLY 
AllM (Fig. 5-8) 

From above Deck; 



Remove Kinge Bracket that holds the Tcpe Path Cover and remove the Tape Path 
Cover. 

^' For Take-up Arm only, remove screws that hold the Take^tp Arm Stop and the 
Fixed Cover Plate and remove the Take-up Arm Stop and Fixed Cover Plate. 

D. Foi- Supply Arm only , remove Supply Arm Cover Plate, and then with a Phillips 
Screwdriver, remove the Supply Arm Stop. 

From below Deck: 

E. On Take-ijp Arm Assembly only, loosen the Lock Screw that attaches the Linkage 
to the Post, and remove the Linkage, Retain Linkage for later reinstallation. 

F. Cut tie-'V^-raps and unplug connector P4 (for Take-up Assy) or P3 (for Supply Assy) 
from Interconnect Board "7228. 

G. Unplug PI from Position Sensor PCBA 9069. 

H. Remove Phillips Screv/ and Cable Clamp from bottom corner of Motor, Disconnect 
the wires from the Microswitch, and unsolder the two Motor Wires. Note that on 
the Take-up Motor, the Red Wire connects to the side of the Motor toward the 
Cam, but on the Supply Motor, the Red Wire connects to the side of the Motor 
away from the Cam. mo^ht.ng screws-^ 



A* Remove the Supply-Arm or Take-up Arm Assembly per paragraph 5.3.8 or 5.3.9. 



To replace: 



L (In this step, support 
and lower the Retract 
and Pivot Sensor Assy as 
the Last Mounting Screv; 
is unscrewed.) Using a 
Flex Wrench, completely 
unscrew, but do not 
remove, two Socket-Head 
Mounting Screws that 
attach the Retract and 
Pivot Sensor Assembly to 
the Deck. 



From above Deek: 



Reverse removal pro- 
cedure. Check and adjust 
Buffer Arm per par. 




Fii^iire r>-3, Take™up Arm Reti^aot qxi6 Pivot Sensor /Assembly 



Rev D 



5-9 



Maintenance 93-09610-999 
5,3,11 MOTHER BOARD PCBA (Fig. 5-9) 

A. Remove Card Cage Cover (paragraph 5.3J). 

B. Remove ail PCBAs from Card Cage. 

C. Unplug power connector J13 from Mother Board. 

D. Using Stubby or Offset Phillips Screwdriver, Remove six Mounting Screv/s and move 
Center Bulkhead out of v;ay, 

E* Remove seven Phillips Head Screws that secure the Mother Board to the Chassis, 

F. Unplug iMother Board from - Drive Electronics Board and ,being careful, not to 
damage the Connectors on the Mother Board, slide the Mother Board back and 
rotate it upward and out. 

To replace: Reverse removal procedure. 




Figiire 5-9, Motlicr Board 
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5,3ol2 OFEEATOE COX^^TOOL Pi^EL 
PCBA 5-iO) 

A* Remove Panel Assembly feom Deck psir 
pGrap;raph 5.3,22« 

Cut tho Tie Wraps that attacli the 
-&'v;itch and ??olsnGkl Cable to tho 
FCBA. 

B. Osing A Nutdriverj remove aix Mounting- 
Nuts, and remove the Operator Control 
Panel PCBA. 

To re3?lcif2«: Heverse removal procedure^ 
Align the PCBA so that svateh 
actuators can be moved freely m the 
openings in the Front PonsL 



£OLr;NOIO CABLE 



MICnO SWITCH 




MOUNTING NUTS (G) 



^?I«1U'S 5-100 Gperiator Controi Panel PCBA 



5.5,13 KMI FILTEB 

Refer to Section VI, Figure 6-4 for illustration of EMI Filter* 

A. Tiirn off AC power and diteomieat Line Cord from tlie AC power source, 

R» Lift Deck Assenibly into Maintenance Position per 5*2. 2^ 

C. Disconnect input and output wires from EMI Filter* 

Remove two screws and remove EMI rnter. 

To rq;>l{iee: Reverse removal procedure. 
Rev D 
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^.2J.4 1IEE!^"M«PLACE SEIJSOR (Fig. 5-11) 

Uefor to i^i^ure 6-2 for top' view location of Sensor Assemblies. 

A* Remove two Phillips screws ^nd tv/o Spacers* 

B* Cut ftway Tie Wraps, and unplug the Cable from J13 on the interaonnoet PCBA, 

C» Remove thG Reel-Iii-Placs ^5ensor Assembly, 

To xe!}i^^^t Reverse removal procedure* Align tho Reol T41 Place' Sf^nsov 
Assembly centered v^ithin the chassis flanges and paroilel with the Flange. 
Surfaces, and with the specified space between the Sensor , Assembly and the 
Sensoi^ Tab* Torque Mountings Screv/s to 7 -f-/-l inch-pounds* 




F%iir© S-il* Filc^rotot aad Eesi-Ia-^^Lace Soiso^ Assembii^a (Bottom Vie"^) 

5«3*15 rmKHPROTECT SEHSOE ASSEMBLY (Fig. 5-11) 

Refer to Fig:ure 6-2 for top view location of Sensor Assemblies* 

A, Remove two Phillips screwy and two Spacers* 

B, Cut away Tie Wraps, and uuplu;^ the Cable from J12 on the interconnect PCBA, 

C, Remove the Pile Protect Sensor Assembly* 

To ceplaeet Reverse removal procedure. Align the Reel In Place Sensor 

Assembly centered within the chassis flanges and paraU.ol with the Flange 

Surfaces? and with the specified space between tlie Sensor Assembly and the 
Sensor Tab. Torque Mounting Screws to 7 inch-pounds. 
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(Figure 

A. Open Top Cover ox the Drive per 5,2,2^ 

Kemove 3 phillips screws, aiid lift off 
the plate that e overs the Supply Arm 
(Bef Figure 6-2). 

C. Remove 2 PhUlips screws that hold the 
Limit Sensor to its Mounting Plate, 

D. Raise tho Dock to Maintenance Position 
per 5,2,2. 

E- Unplug Connector P16 from the 
Interconnect FCBA« 

F- Remove two Cablo Claraps from edge of 
Interconnect Board- 

G, Hemove three Screws and move the 
Iiitsreonnect Board and its Mountinfj 
Plate out of the way, 

H. Remove tie wraps as necessary, and 
remove the Sensor*. 

To rs^^lafscs Reverse removal procedure* 
No adjustment required. 



Maintenance 

SC3F1EW6 




F!g!i]?3 5'-12« Biippiy Arm 
Limit h^eisf^f.;? 



(Figure 5-13) 

Open Top Cover of Drive and raise 
Deck to Maintenance Position per 5*2.2, 

B. Remove 2 Piiillips screws that hold the 
Limit Sensor to \ha Mounting Bracket. 

C, Unplug Connector P15 from the Inter- 
connect Boai'd and remove tie wraps. 

D. Remove pins from connector housing, 
and pull the cable through tlie gTommet 
in the Deck* 

E, Remove two bolts and remove the 
Sensor from Sensor Bracket 

To i"€j^isie>ti: Reverse removal procedure. 
Adjust per specifications illustrated. If 
it is inersessajry to adjust the Sensor 
Bracket, to access the Screws that hold 
the Bracket to the Deck, remove the 
Lower Screw from the Deck Cover 
Hinge, and open the Deck Cover as far as 
it will go- 



TEMaiQH ARM AS3Y 



1 — .^5^" 




SEMSOn BRACKET 



0.10 ZQA 



r 



Flga?e 5-13a Take~i-p Ann 
Limit S-sitscr 
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12-VDC BEGULATO]^ A^MBLT (Ffe. 5-14) 
A* Remove 2 PhiHips serev/s that hold the Heat Smk to the Deciko 
B. Unplug eonnectoi* Jl, and renibvo the Assembly and the iHpacer under the A!5sembiyo 
To i'^^|>laee: Reverse removal prc<5edia'eo 




SCREWS 



Figxtre 5^14* Mediator Fowe? f^nply 
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6*3»113 5-VDC EEGULATOE POWEK SIOPPLX (Fig. 5-15) 

A» Lift the Deek md secure it in Maijfitenance Position per 5,2,2, 

B, Unpliif^ tlie five connectors indicated ia Figure 5-15 from the Power Supply* 

J. Remove four kepsnuts that hold the Power Supply Bracket to the Chassis, and 
I'emove Power Supply. 

"^'i'd- x'eplaeo? lieverLve removid procedure. Connectors Cables route as follows: 

Jl to Power Transformer J5 to Drive Electronics Board 

J3 to i2VDC Eegiilator J6 to Mother Board 

J4 to Servo Power Amplifier 




Figure Regulator Power Ripply 
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5.3o20 mB.YO AMPLIFn^R ASSEMBLY 

The Sei'vo Amplifier Assembly Fl^ire 5-16) ooiisists of Servo Pov;er Amplifier PCB A 
P/N 90~0Yni"XXX mounted on a Heatsink, and Servo Preamplifier PCBA P/N 90-07147- 
XXX, The Servo Amplifier Assembly is mounted on tha inside surface of the Chnssis as 
illustrated in FigTire 6-4, Remove the Servo Amplifier Assembly as follov^s: 

A. Kaise the Deck A;-;:;erably to Maintenance Position per 5*2.2. 

B Remove top left transformer lamination securing bolt from Power Transformer- 

C. Unplug Power (Jl) , Control (Jl) , and Motor Drive (J2} Connectors, 

D, Remove two Phillips Head Screv/ that hold the Servo Power Amplifier to the side 
of the Chassis, 

Remove two Nuts that hold the Heatsink to the floor of the Chassis. 
1^ Lift the Servo Amplifier Assembly up and off the Spacer and Mounting Studs. 
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5.3.21 BLOWEE ASSISMBLY (Fig;. 5-17} 

A, Remove eight Phillips ^Screws that secure the Blower Assembly Cover to the Blower 
Assembly, and rernovo the Coveiv 

B* Remove the Toke^-up Reel Assembly per paragraph 5.3.7 (to access Blov/er Assembly 
iMountinj^ Screws)* 

C. Uiiplu;;^ the t^vo Reel Motor Connectors. 

D. Unplug the Control Cable Connector from the Pov/er Amplifier, 

E. Remove twelve Phillips Screws that attach the Blower Assembly to the Deck (these 
screws are accessible from the top of the Deck), 

F» Remove the Blower Assembly* 

To replace: Reverse removal procedure. 



TOP 
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5.3„22 P^NEL ASSY, DOOE EIICTOSWITCH, Mm DOOE LOCK SOLEIJOID (Fir; 6-1.8) 

A* Remove four Phillips screws (two at each side) that attach the Panel Mount Angle 
Brackets to the Deck. 

Slide the Panel forward, and disconnect wires from AC Power Sv/itch. 

Remove Connector PI from the Operator Control Panel. When the 
Panel is clear, slide the Panel back away from the Deck. 

D, Using a Phillips Screwdriver, as desired, remove the 
Door Mieroswitch or the Door Leek Solenoid; 

1. For Mfr^mswiteh, lower the Access Door and 
remove two Mounting Screw (Go to 3).. 

2* For S^ieEoid^ remove tivo Bracket 
Mounting Screws that attach tht 
Solenoid to the Panel Assembly (Go to 

3, PuJI Item away from Panel 
Assembly and disconnect wires. 
Fo? Solenoid, remove Solenoid 
from Mounting* Bracketo 

To srs^lacse^ Reverse removal 
procedure* How ever j when 
removing the Solenoid , it was 
necessai*y to disturb tlie Hinge 
tliat connects the Door to the 
Panel Assembly* V/hen replacing 
the Solenoid, before tightening 
the Mounting Bracket Screws, 
adjust the Door so that it fits 
correetJ.y when closed* 




DOOR LOCK goLfiHoia 



^igu^e Paneii Ajssembly 



5.3.23 SUPPLY HUB ABEEimhY 
(Figure 5-19) 

Ac Open Top Cover per 5-2.2. 

B, Remove tv;o Screws and remove 
Hub Cap. 

C- Remove two Hub Mounting 
Screws. 

D* Grasp the edges of the Hub 
firmly and pull upwards. 

To replace*. Reverse removiil 
procedure. 



RCr^L l.OCKIHa 
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Figure 5-19. Supply Hub Assembly 
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5«3.24 ¥LVX GATE (Figure 5-20) 



Maintenance 



CAUlIONs Do not disturb the tv;o Nuts that hold thG Flux Gate to the 
Mouiiting Block* To do so could throl? the Flux Gate out of adjustment. 

A, Set the Drive so that the Buffer At'ms are positioned all tho v/ay to the Limit 



Sensoris (Buffer Arms fuUy retracted)* Thi: 
with no tape installed, 

'hmi the Drive OFF, 



can be done by turning* th^ Drive ON 



C, Tape a pie«e of plastic 
foam over the sensing 
surface of the Magnetic 
Head» 

D. RaisG the Deck to 
Maintenance Position per 

Ho Loosen the Set Screw that 
holds the Spring at the 
base of the Flux Gate 
Shaft? and remove the 
^ring from the hole in tlie 
Shaft* 

F. Using Snap Ring Pliers, 
remove Re* tain er Ring. 

G, Slide the FIu3i Gate Shaft 
out of the Mounting* Plate. 

To Replaces Reverse 
removal procedure. 



5,3^5 CAPOTAM (Figure 5-21) 

A» Remove Hex-Head Sarev/ 
and Washer from the 
center of the Capstan 
WheeL 

B» Slide the Capstan Puller 
P/H 54-00100-001 over the 
Hub Flsjige. Tighten l^humb 
Screw to loosen the 
Capstan, and remove 
Capstan. 

To replace: Reverse 
removal proce-dure. 



GLOCK 



FLUX GATE 



DECK 





1^1 

1 ! 


\ — _i 










MOUNTING PLATl; 



SOCKET HEAO 
SET aCflEW 



Flux Gate Removal 



THUMB SCaSV* 



CAP3TAH PULLER 




HUB r^LANG 



Capstan Removal 

CAOTION; Removing Capstan without a Capstan Puller could damage the 
Capstan* If Capstan is removed vnthout a Puller, it is advisable to replace the 
Capstan. 
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If the Capstan Motor is defeetive^ and the Capstan Motor Mountinp^ Plate is in good 
condition, replace the Capstan Major as follows (DO NOT DISTURB THE MOUNTIKG 
OH ADJUSTMEKT SCREWS FOR THH MOUNTIKG PLATE); (It the Mounting Plate is 
damaged, see paragraph 5,3,27,) 

A. Unplnr; tv«ro vjireri frora tho Capstan Motor j and unplufj; the Tachometer Cable from 
JG on the Intoreonneot Board (remove tie wraps as required)* 

B. Remove Capstan per 6«3.25. 

C. While supporting tha Capstan Motor from below Deck, remove four Mounting Scrows 
that hold the Capstan Motor to the Capstan Motor Mounting Plate. 

D« Lower and remove the Capstan Motor from tlie De<ik. 

E* Calibrate the Capstan Servo per Section 5*5.3, 

To k^Jjiices Remove Capstan and Capstan Motor Mounting Plate from Spare Capstan 
Motor Assembly. Reverse removaJ. pj?oeedure. If tlia Capstan Motor Mounting Plate 
(still mounted on Deck) has not been daraa„ged or disturbed, no adjustment is 
necessary* 



SCREWS (3; 



(Fi^re 5-22) 

Replace Capstan Motor Assembly ONLY 
IF CAPSTAN MOTOR MOUNTIKG 
PLATE IS DAMAGED OK DISTURBED: 

A* Unplug two wires from the 

Capstan Motor, and unplu{^ the 

Tachometer Cable from J6 on the 

Interconnect Board (remove tie 
wraps as required)* 

Remove three Phillips screv/s that 
hold the Capstan Assembly to the 
Deck (Access from the top)» 

C» Remove the Capstan Motor 
Assembly by lowering it through 
the Deck, Retam the l^acer 
Washer that was between the 
Deck and the trian^ar Capstan 
Motor Mounting Plate* Mota its 
position* 

To r<^lae«: Reverse removal 
procedure- Adjust Capstan as 
follows: 

Capb'tnn AdjuiJtmeEt 

The Capstan Motor ii5 suspended on a triangular Mounting Plate, one corner of which is 
heJ,d fh'mly in place by a Mounting Screw, while the other two corners are held in 
place by the clamping action of two other Mounting Screws and the Lock Screws (See 
Detail A-A). Adjustment of the Capstan consists of adjusting the gap between the two 
adjustable corners of the Mounting Plate and the Deck Plate, Proceed as follov/s: 




FiatJrf3 5-27., Capstan r^otor As^mbly 
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A« Tightexi the Mounting Screw located at the center point of the Buffer Arm pat!) to 
3 +A4 inch-pound??, 

B. Tighten tlio remaining two Mounting Screws until the Capstan Motor Mounting Plate 
rests li(j]itly against the two Lock Si^rews, 

C. From this point, adjust the Capstan per the following- Procedure i or Procedure 2i 



Install and load a write""protected Fericomp Tracking Tape (Periconip P/N 
TRK068S4). 



Using Data Diagnostics m the Diagnostics Menu, select MODE, SPEED, 50 IPSj 
then, COMMAND^ READ, With Front Panel DENSITY Switch, set Density to 800 
CPL 



K^rai^idaT':^ 1. (Tiio mere accurate procedure) 



Connect ths vertieai input of an 
Oscilloscope to 11? 501 on Head 
Analog Board 9 017. Set Oscilloscqpe 
contr'oLs tos Vart 0,2v/div, Horiz 
0«:luSec/div* 

d» Press START/STOP to start the 
Read Operation selected- The display 
on the OscLUos<iope should be as 
iilustratedi 




Ca^st©is Traeicm^ Wavefom 

e« Adjust the Scope Vertical Gain to obtain a waveform G.mplittide of tha higher 
peak (Pi) of 5 cm- Tho amplitude of the iov/er waveform (P2) fjhould be -™805^ 
of the higher v-/aveform* 

f. If waveform fails to meet the specification per Step e, Imssesi one of ths Iroek 
SereTO slightly, and tightm the associated F^Irantm^j Serew, noting the effect on 
the waveform* If adverse, return Adjustment Screw and Mounting Screw to their 
original positions and repeat this step with the other Mounting Screv/ and 
Adjustment Screw* H(yiTas During this adjustment, if necessary, readjust Scope 
Vertical Gain to keep higher peai< at 5 cm* 

If in Step f the Capstan cannot be adjusted per specification, Loosen one of 
the Mmntmg ^rews and tighten the associated Lcajk Screw* Then repeat as 
necessary with the other Mounting Screw and Lock Screw* NOTE; During this 
adjustment, if necessary, readjust Scope Vertical Gain to keep higher peak at 5 
cm, 

h. Repeat Steps f and g until correct v/aveform relationship is obtained. 
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Pra2eto«3 2: (Do this Prccedure only if Tracking Tape is not available) 

Q* Install aiul load a reel of tape. 

•-^ 

b* Using the Diagnostic Menu oiidj v/hile observing the tape as it runs over the 
Capstan^ run tiipe in Forv/ard/Reverse/Forv^cU'd Mode at 60 ip.s% 

Tape should mn wmoottily over the Capstan less than -^/-(IM inch sideward 
movement* If oidav/ard movement is tvithin tolerance, do all three of the 
follovang Substeps* If sideward movement is excessive, start v/ith Substei? 3« 

lo Evenly tighten the tv/o Lock Screws* 

2* Recheelc sideward movement. If satisfnetory, adjustment is complete,, omit the 
remainin<x steps in this procedure. If sideward moyeoient is excessive, proceed 
with the following steps. 

3. V/ith tape moving in Fwd/Rev/Fv/d Mode, lom^a one of the hmk E^i'Qi\m 
slightly, and tighten the associated Mcmtm^^ Ssrew, noting its effect on lateral 
tape movementa If adverse, return Adjustment Screw and Mounting Screw to 
original positions and repeat this step with the other Mounting Screw and 
Adjustment Serew. 

4. Repeat Substeps 1 to 3 until adjustment is satisfactory or, If in Substep 3, 
proper adjustment cannot be obtained, Imjsen one of the ^lom?lijiig BevewB and 
ttghtea the associated Losk Serew, Then repeat as necessary with the other 
Mounthrg and Lock Serev/s» 

5. Calibrate the Capstan Servo per Section 6-5,3. 

iLSJgS BOT/BOT ^^SOR A^^MBLY (Fig. 5-23) 

A. Raise the Deck Assembly to Maintenance Position per paragraph 5,2.2 » 

B, Motijsg onewtatioa of CooBeetor m 
Eeeeptaeie, unplug the Connector from 
J9 oil the Interconnect Board (Remove 
Tie Wraps as required), 

C. Motisi^ wire eelcz ©neatatto, using a 
small common screwdriver, remove the 
pins from the cable connector, 

D, Remove three Phillips Screws from 
Plate on which the Interconnect Board 
is mounted, and move the Plate and 
Interconnect Board out of the way. 

Remove two Phillips Screws that hold 
the Sensor in place* 

P* Remove the Sensor and pull v/kes 
tiirough the hole in the Deck* 

To solace: Eeverse removal procedure: 
Reconnect pins v/ith wire color oriented 
as illustrated, and as noted in Step C. 
Plug Connector into Receptacle properly 
oriented as noted is Step B* 
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m^f. 5-24) 

A, Lift the Deck Assembly and latch it m Maintenance Position. 
B» To remove Tape^-IiiHl^haanel Emitter Assembly only? 
U Unplutj Connector JIO from the Interconnect Board. 

2» Using a small common screwdriver? remove the tv/o Pins from the CcmeetO:- 
Hou£ina\ Note theiv positiouj^. 

3. Remove two Cable Clamps from edge of Interconnect l^oard, 

4. Remove the three screws seeurin^j the Interconnect Board Mountinxj Plate to the 
Deck. Puil tlie Interconnect 33oarol and its Mounting Plate away from the Deek. 

5* Cut the Tie Wraps that hold the tvjo v/ires m the Hai^ness Aaaerably* 

6* Remove the Emitter Assembly Mounting Screv/ tla^ou^h the opening provided by 
removal of the Interconnect Board, 

?♦ Remove the Emitter Assembly throngh the top of the Deck, bringing the two 
wires up v/ith the Assembly; Push each Connector Piii through the hole in the 
Deck one at a time. 

C. To remove Tape-In-^Channei Sensor Aaserably only? 

1. Unplug Jll from the Interconnect Board -> 

2. Do Steps B.2 thru Bo5 above* 

3. Remove tlie Sensor Assembly Mounting Screw 
through the opening provided by removal of the 
Interconnect Board, 

5. Cut the Tie Wraps that hold the two wires in 
the Harness Assembly- 
Go Pull the Sensor Assembly through the top of the 

Deck, pushing the wires throuf^h the opening one 
at a time. 



,MJON VVJRE 



To ir^laeei Reverse removal proceduroe Insert a 
2™inch straight piet^e of v/ire into the holes 
provided In tlie Sensor and Emitter Assemblies, 
and align the Emitter with Sensor Assemblies by 
pointing the two wires directly at one another* 
Then, tighten the Assembly Mounting Screv/ to 3*5 
>/-0,5 mch"pounds» 




TO REMOVE PIN 



Figure 5-24, 

Emitter Assembly 
mtid S^30T Assembly 



5.5.30 VACUUM MOTOR ASSEMBLY (^j^ire 5-25) 

A* Remove the Blower Assembly per paragraph 5.3,21* 

Remove four Phillips screws that hold the Vacuum Motor Cover to the Blov/er Box* 

C, Lift the Vacuum Motor Cover from the Blower Box, disconnect the Feedthru 
Connector from the Vacuum Motor Cover, and remove the Vacuum Motor Cover, 

J^. Unplug the Vacuum Motor Connector. 

K. Remove four Phillips Screws that hold the Vacuum Motor to the Blower Box 
F. Cut Tie V/ra^)s find remove Vacuum Motor Assembly from the Blo^ver Box- 



To rc-place; Reverse removal procedure* 
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5,3.31 f-JUPPLY ZIKKL MOTOE A.SBBMBLY (]7igure 5-26) 

A. Remove Supply PTub Assembly per paragraph 5*3^23* 

Remove foui^ PhiUips sevevjs that attSeh The Reel Motor* to the Deek* 

Unplug the Reel Motor Connsetor and remove the Reel Motor Assembly, 

Remove Coliet frcin Reel Motoi^ Assembly and lTan:;fei' to new Et^el hlotor 
Assembly, 

To replace: Reverse removal procedure. Adjust Collet v\?ith CoUot Height Adjustinont 
Tool P/N 54-00106-001: 

a* Mount the Tool on the Collet. Tij^hten the Tool Mounting Sp.rews* 

b. Slide tho Collet and Tool onto 'die Motor Shaft. Let the Spacer Pins rest on 
the surface of the Motor. 

Co Tighten the Collet Set Screw ^ and remove the Tool. 

d* Adjust EL SERVO per paragxaph 5.5.3. 




5.3.32 TAKH-ITP PJSBL MOTOll ASSEMBLY 

A* Remove Tal<e-iip Reel Assembly per pai^agraph 5,3-7. 

B. Lift Deck Assembly and latch it in Maintenance Position. 

C. Remove eight Phillips Screws and remove Cover from Blower Box. 

D. Remove four Phillips Motor Mounting Screws (same as in Pi[? 5-26) and lower the 
Reel Motor enough to access the Motor Connector inside the Blower Box* 

H. Disconnect Motor Connector, and remove the Reel Motor. 

To rs^lacet Reverse removal procedure. Adjust Collet per 5.3.31. Adjust RL SERVO 
per paragraph 5.3.3. 
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mAGimTic head 

MEEUBLl (Fi^jre 5-27) 

A. Kemove two Phillips head 
screws and remove Card 
Cage Cover* 

B. Unplue: Erase Cable from 
thG Eead/WHtG Digital 
Board (OOGOXRef Fig", 6-5). 

C. Lift Deck AsGembly to 
Maintenance Position per 

D. Cut the tie wraps that 
seoure the Erase Cable. 

E* Rsmove the Read Preamp- 
lifier per paragraph 5.3.5. 

F*. Unlatch and lower the 
Deck Assembly. 

G. Open the Top Cover per 
5,2,2 and brace it open, 

H, Open the Tape Path Cover 
and pull the Erase Cable 
through the Deck* 

h Disconnect the V/rite Cable 
from the Magnetic Head 

J, With a 7/64-inch Hex 
?/rench, remove the screw 
that holds the Magnetic 
Head, and remove the 
Magnetic Head* 



RSAD 

PRLHAMP PCBA 



writf: 




Me^-Tiiife Head Asi^emblj ^^nd Read Freampiixier PCBA 



To replaee: Reverse removal procedure. Be sure that the Ma^jnetie Head Is pushed 
tightly against the Alignment Pin before tightening the Hex Screw that holds the 
Head Plate- Adjust Read Skew per paragraph 5.4.2,9.3, Step D. 
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5JM TAPE GUIDE REPLACEMENT (Figure 5-28) 
fecial Tool Zlequiredi Alignment Tool P/N 54-00103-001. 

A, Using a Hex Wrench, remove Mounting Screw and the applicable Tape Guide, 

B, Install new Tape Guide; but leave Mounting Screw loose. 



Align the Tape Guide by Insertint? the pins on the Alignment Tool into the holes 
in the top of both Tape Guides as iJiustrated. The Alignment Pins should insert 
ail the way into the holes in the Tape Guides, and the Access Holes in the Tool 
should align with the Tape Guide Mounting Screws, 

Tig:hten the Mounting Screw by inserting the Hex Wrench through the Access 
Hole in the Ali[^nment Tool, 



AL/GNMBNT 
TOOL 




TAPE GUIDES 



Figure 5™28, Tape Gtiido Alignment 

5.4 ADJUSTMEHTS 

5.4.1 PRELLMINARY CHECKOOT 

Power Supply Check; Verify Pov/er Supply operation as follows: 

A, Raise the Deck Assembly to Maintenance Position per S,2,2* 

B, Disconnect Power Connectors P4 from the Drive-Electronics PCBA and PI from 
the Servo Power Amplifier PCBA* 

C, Connect the -AC Power Connector to the Drive and an AC outlet, and turn on 
AC power. 

D, Usin^ a digital voltmeter, verify voltages at Power Connectors as follows; 



Conn Pin 



P4 
P4 
P4 



Vo ltage 

+5 

+12 

-12 



Tolerance 

•f0.25/-0.05 

+/-0.5 

+/-0.5 



Conn 

P4 
P4 
P4 
P3 



Pin 

7 
8 
9 
1 



Voltage 

-50 
•^•50 
+24 
-24 



Tolerance 

+/-7.5V 
+/-"7,5V 
+/-4.0V 
+/"4,0V 



K. Turn AC power off and Wait about 10 seconds; then reconnect Power 
Connectors P4 and PI to Drive Electronics and Servo Power Amplifier PCBAs* 
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5,4.2 BUFFER AIMS ADJUOT?dBNT 

5,4.2.1 BUFF15R AKM ROLLERS ic FIXED ROLLERS miGHT ADJUS^rP/IEHT (Fig 5-29) 

A. General; Height adjustment of the Fixed Rollers and Buffer Arm Rollers require the ^■ 
use of special Height Adjustment Gau^e P/N 54-00 104-001, Whenever one of these 
components is replaced, or its height disturbed, it niu.st be cheeked for proper 
height and adjusted as necessary. 

The Height Adjustment Gauge (Gauge) is a type of template that bolts onto the 
Deck Assembly at three points, and spans over the tv/o Fixed Rollers and the two' 
Buffer Arm Rollers at a specified height* These Rollers must be adjusted vertically 
so that they just touch the underside surface of the Gauge, 

B. AdjustinK Bpgffer Arm iPape Roller Heii^ht; Adjust the applicable Buffer Arm Tape 
Roller as follows: 

Sp e^^^ial Items Required ! Set of Shims P/N 28~0066-p01/~002/-003/-004/-005, These 
correspond to dimensions: *032/.062/*003/.005/,0i0 inch respectively. 

1. Remove The Supply Hub per paragraph 5^3,23, 

2. Remove ,the Reel Motor Mounting Screw nearest to the Hub Lock Solenoid 
(Figure 5-26). 

3. Remove the Tape Guide Mounting Screw from each Tape Guide (Fig, 5-28), 

4o Remove the Cap (Fig, 5-28) from each Tape Guide, Leave the rest of the 
Guide in place, 

5. Turn AC power on, 

CAUTION: LEAVE AC POWER ON U14TIL ALL ADJUSTMENTS AKE 
COMPLETC* 

6. Place the Drive in Drive Adjust (DRV ADJ) Mode. The display should indicate: 
RELAXING, and the Buffer Arms should relax. 

CAUTION; DO NOT TOUCH FRONT PANEL CONTROLS AFTER THIS POINT 
UNTIL mSTEUCTED TO DO SO, 

7. Place the Gauge onto the Deck so that the three threaded Pins fit into the 
center holes in the two Tape Guides and the vacated Motor Mount Hole- 

a. Screw the three Threaded Pins into the holes vacated (per Steps 2 and 3), 
move the two Feeler Arms so as to clear the two Fixed Tape Rollers, and 
tighten the Threaded Pins to secure the Gauge to the Deck, 

9, Construct a 3~inch circumference loop of tap, 

10, Place the Tape Loop around the Tape Roller on the Buffer Arm, and move the 
Duffer Arm until the Tape Loop is near the Retaining Pin on the Gauge, Then, 
lift the Retaining Pin and drop it into the Tape Loop so that the Buffer Arm 
is held in position by the Tape Loop and Retaining Pin. The upper surface of 
the Tape Roller should just contact the lower surface of the Gauge. 

11. Rotate the Tape Roller. The Tape Roller should be beariy touching the Gauge, 
and should rotate easily with no friction against the Gauge* Distance between 
the Gauge and the RoUer should be less than OeOOl-nneh feeler. Check this with 
a common Feeler Gauge, 

12. If the height per step 11 is incorrect, release the Buffer Arm from tiie Tape 
Loop and remove the Buffer Arm per 5,3,3, Steps B,5 and C, and add or 
remove a shim as necessary to adjust the height of the Tape Roller. Then 
replace the Arm and Retention Spring, and tighten the Clamp Bolt. 

13, Repeat Steps 11 and 12 as necessary until height is satisfactory. 
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C, Adtuatii?^ the FLced Tap e Rolle^: With the Eleight Gauge still mounted as described 
above~TStep B» 1 thru 3yr~check, and as necessary adjust either Fixed Tape Roller 
as follows: 

^eeinl Items Required: Set of Shims P/N 28~-0176"015/"017/~-019/-020/"021, which 
correspond to Shim ThickneKses 0.001/0.003/0.005/0.010/0,020 inch rospeetively. 

1. Rotate the Feeler Ann of the Gauge until it is positioned over the top surface 
of the Roller If this cannot be done because the Roller is too hij^'h, remove 
iUe Roller and remove shim from beneath it. Then, replace the Roller. 

2. Rotate the Roller under the Feeler Arm. The Roller should just contact the 
Feeler Arm and rotate with a no friction* Distance between Feeler Arm and 
the Roller should be less than 0,001 inch. Check this vnth a common Feeler 
Gauge. 

3. If lieight per step 2 is incorrect, remove or add a shim as required, and repeat- 
Step 2 and 3 until satisfied* 




Figtti-e 5-29. Tape Rollers Height Adjustment 
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Parts Identification 



SECITON Vi 
PAUTS IDENTIFICAIION 

G.O INTRODUCTION 

This Section contains parts ordering information and lists replacemc-nt and recommended 
ivpare parts* Figures B-l thru 6-5 include parts lists that identify each part iUustrated. 
Parts Tables 6-1 and 6-2 list parts recommended as spares. Table 6-3 lists 
recommended Maintenance Tools. 

Field-Kepalr and -Change Kits consist of parts assembled and adjusted at the factory. 
Repair Kits are for repair of Kennedy products. Change Kits are for addinf^ standard 
or special options not originally included in the equipment. Kits include installation 
instructions* 



ea PARTS WARRANTY 

Parts are warranted to be free from defects in materials and v^orkmanship for 90 days 
from the date shipped from Kennedy. This warranty does not apply to Kennedy parts 
that havG been neglected, misused, improperly installed, poorly maintained, or damaged 
by accident. Liability under this Warranty is limited to replacement or repair of 
defective parts* The equipment user must obtain Return Authorization (KA) from 
Kennedy Company before shipping the defective parts. The customer must send the 
package postage paid. 



G»2 OUT OF ARRAJ^TY EMERGENCY PARTS 

Kennedy Company expedites shipment of emergency orders for out-of-warranty parts* 
The price of expedited orders includes the standard price for the part plus a $75,00 
Expediting Fee, Kennedy ships emergency orders within one week of receipt of the 
order. 



6,3 PARTS ORDERIMG BTPORMATIOH 

Include the following information in all orders: 

a. Serial Kumber and Part Number of the equipment (printed on the Serial Number 

Tag located on the rear panel of the unit), 
b* Company Name, shipping and billing address. 
0, Purchase Order Number. 

d. Authorized "person^s name and phone number. 

e. Preferred method of shipment (FOB Monrovia, California), 

fi Name, Part Number, and quantity (Ref par* 6,3.3,d) of parts being ordered. 
^* Return Authorization Number* 

hi For items returned for repair or replacement, include description of malfunction^ 
MINIMUM PARTS ORDERS 

^^^^^ minimum domestic order value is $50.00. Minimum international order value is 
SIOO.OO, Refer to Parts Price List Manual for parts prices* For Emergency Orders, 
'^t^der value does not include the $75.00 Expedite Fee (Ref par, 6,2), 



Parts Identification 
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6.3.2 RETtJRNING PA.RTS TO KENNEDY 

If a part must be returned for repair or replacement, the customer must first notify 
the nearest Customer Service Office listed in Paragraph 6.3.4 to obtain a Return 
Authorization Number {RA Number), If the part is available at that Office, the 
Kennedy Agent will issue the RA Number and give further instruction for returning the 
part. If the part is not available at that local office, the eiistomer must notify the 
Kennedy Main Office at Monroviaj CsUfornia to obtain the RA Number, The part "must 
be returned to the Office that issued the RA Number. Orders will be accepted ■ via 
Telephone or Telex, bun will not be shipped until a confirming; Purchase Order is 
received from the customer. 

KOTO 1: Parts sent to Kennedy Company that do not include a Return 
Authorisation Number will be returned to the sender COD unopened. The 
RA Number must be written on the outside of the package in a 
conspicuous place. . . 

NOTE 2; Send only the item(s) needing repair or replacement* Use standard 
good packaging procedures, Kennedy Company will not be responsible for 
any accessories to the repair item, I>0 NOT SEND ACCESSORIES, 

6.3.3 PARTS ORDER LEADTIME 

a. Delivery of spare parts: 60-90 days After Receiving Order (AEO), 

b. Delivery of tools and special parts; 90 days ARO 

c. Delivery of parts for obsolete equipment; 120 days ARO 

d. For quantities of six or more of one item or for items not covered by these 
guidelines, consult your nearest Kennedy Company Customer Service Department 
(Ref par. 5,3,4). 



6,3.4 KENNEDY COMPANY CUSTOMER SERVICE ADDRESSES 

For service and general information, contact the nearest Kennedy Company Customer 
Service Office listed below: 

United States: 



Kennedy Company 
[Viain Office 



Kennedy Company 
Eastern District 



Kennedy Company 
Eastern District 



1600 Shamrock Ave* 
Monrovia, CA 91016 
Tel: (818) 357-8831 
Fax: (818) 303-823O 



Woburn, MA 01801 
Telr (617) 935-9787 
Fax: (617) 932-3351 



400 West Cummings Pk, 
Suite 3650 



4364 L.B, McLood 
Orlando, FL 32811 
Tel: (305) 843-9335 



United Kingdom 
Kennedy International Inc* 
Ashviile Way 



Central Europe 
Kennedy Holdings Inc. 
Koningin Elisabethplein 8 
B-270Q Sint-Niklaas 
Belgium 

Tel: 32/3 777,19.62 
Fax: 32/3 778.09.63 
Telex: 71870 KEN CO 



Shugart GmbH 



Drygalski - AUee 33 
D-8000 Muenchen 71 
West Germany 



Wokingham, Berkshire 
RGll 2PL England, 
Tel: 44/734 77.60.33 
Fax: 44/734 77.60.23 



Tel: 49/89 780 030 
Fax: 49/89 780 0828 
Telex: 524752 



Telex: 847871 KENUKS G 
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Parts Identification 




Parts Lists Front Panel Assembly P/M 90-09191-XXX 





Item 


Part Number 


Description 






1 


90-07587-Q03 


Wire Assembly 






2 


90-09159-002 


Power Switch Cable Assembly 






3 


90-07947-312 


Operator Control Panel PCBA 






4 


91-09051-001 


Tape Access Door 






5 


51-00099-001 


Switch, Power 






6 


22-00008-002 


Door Lock Solenoid, 24 VDC 






7 


90-07587-001 


Front Panel Shielded Cable Assembly 






8 


91-08082-001 


Latch 






9 


91-08084-001 


Bracket Catch 






10 


(Reference) 


Manual Reel Locking Lever 






11 


51-00196-001 


Microswitch ^ 





Figure Front Panel Assembly 
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Figure 6-2. Deck Assembly, To? Viev/ (Sheet I cf 2) 
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Parts Identification 



PcTfts Li?5t; De^-sk Assembly 



Item 


P^rt NunbGr 




1 


91-077S1-201 







'i7-n[]f)'i2-l01 

vyj vj yJ v *j V 


nTxikp— iin Ami Tiimif' Sfincrir 








/i 


Qfi-nQm 4-0(1 


o It' 1 T-TttK AcciamKlT/ 
J. a.tvt;nJ(J ilUL) iXbbcIIIlJiy 




01 -0 79 '^'^-0 01 




fl 
u 




1 orsion oar, LiQil 
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Reel-In-Place Sensor Assembly (hidden) 
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Relcass Lever 




*^0-0S0? 1-004 




13 


90-07144-001 


File Protect Sensor Assembly (hidden) 


14 


90--09042"106 


Supply Arm Assembly (Bottom) 


15 


37-00053-001 


Supply Arm Limit Sensor 


16 


91-09041-002 


Tension (Buffer) Arm Roller 


17 


90-07334-001 


Tape-In^hannel Sensor Assembly 


18 


91-07211-002 


Fixed Roller 


19 


90-07334-002 


Tape~In-Channel Emitter Assy 


20(a,b) 


90-09154-001 


Split Tape Guide 


21 


90-05906-103 


Bot/Eot Sensor Assembly 


22 


90-09002-001 


Head/Guide-PlatG Assembly 


23 


90-07524-004 


Magnetic Head Assembly 


24 


90-09171-001 


Shield Assembly 


25 


91-09167-001 


Post 


26 


90-09042-206 


Take-up Arm Assembly (Top) 


27 


91-09087-001 


Capstan 


28 


90-09169-001 


Tape Path Cover Assembly 


29(a,b) 


25-00045-019 


SpringjExtension 



Figure 6-2, Deck Assembly, Tq^ View (Sheet 2 of 2) 
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Parts List; Deck Asseuibiy 



Item 


Part Number 


Description 






1 


90-'0904S''002 


Retract & Pivot Sensor Assy (same 


as Item" 


7) 


2 


90-09031-001 


Actuator Arm Assembly 






3(a,b) 


90-09020-001 


Reel Motor Assembly 






4 


22-00095-002 


Hub Lock Solenoid . 






5 


90-07483-001 


V&cuum Motor Assembly 






6 


^ 90-07333-101 


Capstan Motor Assembly 






7 


90-09048-002 


Retract <5c Pivot Sensor Assy (same 


as Item 


1) 


8 


91-08180-001 


Retract Cam Plate 






9 


91-08179-001 


Linkage, Shield 






10 


90-06923-001 


Read Preamplifier PCBA 






11 


90-07228-301 


Interconnect PCBA 






12 


90-07295-002 


+/~12 VDC Regulator Assembly 







Figure 6-3, Deeic Assembly, Bottom View 
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Parts List: Q^assis Assembly 



Item 


Part Number 


Description 


1 


26-00027-003 


Fan, 115 VAC 


2 


90-07108-002 


Mother Board PCBA 


3. 


27-00012-001 


Filter, EMI 


4 


90-09155-001 


Power-In Assembly 


5 


51-00132-005 


Fuse, 3A (for 220V Operation) 




51-00133-060 


Fuse, OA (for 115V Operation) 
Servo Amplifier Assy 


6 


90-07516-005 


7 


90-07111-014 


Servo Power Amplifier PCBA (P/0 Item 6) 


8 


^ 90-07147-004 


Servo Preamplifier PCBA (P/0 Item 6) 


9 


90-07318-003 


Transformer Assembly 


10 


90-08952-001 


Drive Electronics PCBA 


11 


90-07296-302 


Power Supply Assembly 


12 


26-00027-501 


Finger Guard 
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Parts List: Card Cage PCBAs 



Item 


Part Number 


Description 




1 


90-Q8951-008 


Formatter PCBA 




2 


90-09017-004 


Read Analog PCBA 




3 


90-09060-008 


Read/Write Digital PCBA 





Fie^ire S~5, Card Ca^^e Printed Circuit Boands 
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Parts Identification 



TABLE 6^1, RECOMMENDED SPARE PARTS 
(Field Support) 





Item 


Part Number 


^ Description Kecom mended Quantity"^ 


2 


21 


90-05906-103 


EOT/BOT Sensor Assembly 


3 


n 


90-07295-005^ 


+/-'12 VDC Regulator As&embly 


4 


5 


5 1-0 01 3 2-050 


Fuse, Norm Bio, 3A 250Vj Cer 


4 


5 


51-00132-060 


Fuse, Norm Bio, 6A 250V, AGC3 


4 


7 


90-07111-014 


Servo Power Amplifier PCBA 


4 


8 


90-07147-004 


Servo Preamp PCBA 


4 


10 


90-08952-001 


Drive Electronics PCBA 


4 


11 


90-07296-302 


+5 VDC Regulated Power Supply 


4 


13 


90-08175--002 


AC Inrush Limit PCBA 


5 


1 


90-08951-003 


Formatter PCBA 


5 


2 


90-09017-004 


Read Analog PCBA 


5 


3 


90-09060-008 


Read/Write Digital PCBA 




NOTES * 


Unless otherwise 


specified, Recommended Quantity is 1* 



TABLE 6-2* RE COM MENDED SPARE PARTS 
(Depot ^.ipport) 



Pig Item Part Number 



Description 



Recommended Quantity^ 



All Items listed in Table 6-1, 



1 


3 


90-07947-312 


1 


S 


22-00095-002 


2 


2 


37-00053-101 


2 


8 


90-07119-102 


2 


12 


90-09021-004 






90-09091-001 


2 


13 


90-07144-001 


2 


14 


90-09042-106 


2 


15 


37-00053-001 


2 


17 


90-07334-002 


2 


18 


91-07211-002 


2 


19 


90-07334-001 


2 


20 


90-09154-001 


2 


21 


90-05906-103 


2 


23 


90-07524-005 


2 


26 


90-09042-206 


2 


27 


91-09087-001 


2 


29 


25-00045-019 


3 


1^7 


90-09048-002 



Operator Control Panel PCBA 
Door Lock Solenoid, 24VDC 
Take-up Arm Limit Sensor 
Reel-in-Place Sensor Assembly 
Supply Hub Assembly 
Tab Assembly (Reel in Place, 

and File Protect) (P/0 Item 
File Protect Sensor Assembly 
Supply-Arm Assembly 
Supply Arm Limit Sensor 
Tape-in-Channel Emitter Assembly 
Fixed Roller 

Tape-in-Channel Sensor Assembly 
Split Tape Guide 
EOT/BOT Sensor Assembly 
Magnetic Head Assy 
Take-up Arm Assembly (Top) 
Capstan 

Spring, Extension 

Retract (St Pivot Sensor Assembly 



2-12) 



NOTE: ^ Unless otherwise specified, Recommended Quantity is 1. 
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TABLE 6-2, RECOMMENDED f>PAKK PARTS (COHTIITUED) 

(Depot ^Lipport) 



Fig 


Item 


Part Number 


iSeseription Reeom mended Quantity^ 


3 


3 


90-09020-001 


Reel Motor Assembly 2 , 




4 


22-O0095-00I 


Hub Loeic Solenoid 




5 


90"07483-001 


Vacuum F^Totor Assembly 


3 


6 


90-07333-101 


Capstan Motor Assembly 


3 


10 


90-06923-001 


Read Preamplifier Assembly 


3 


u 


90-07228-301 


Interconnect PCBA 


4 


1 


26-00027-003 


Fan, 115 VAC . - 


4 


2 


90-07108-002 


iVf other Board PCBA 


4 


3 


2V-00012-001 


Filter, KMI, 5A 




NOTO: 


Uiiless otherwise specified, Recommended Quantity is 1. 



TABLE 5-3« HECOMMBNDED MAJDITHNAHCE TOOLS 



PART NUMBER 



DESCim^TION 



54-00036-001 Skewmaster Tape 

54-00103-001 Alignment Tool, Tape Guides 

54-00104-101 Buffer Arms Height Adjustment Tool 

54-00100-001 Capstan PuUer 

90-02324-001 Maintenance Kit 

Head Cleaner 

Hex Socket Keys - 6/16, 5/32^ 1,8, 3/32 

Reflective Marker Strips 

Magnesee Visualizing Solution 

Lint-Free Sv/abs 

Loctite, Grade H 
90-07117-001 Card Extender 

(Common) Set of Kut Drivers or Open-End Wrenehers 

(Common) Phillips and Standard Screwdrivers 
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